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GUARD RAILS IN THE SUBWAY. 

The contemplation of what would happen if a train 
of cars were to jump the track in the Subway and 
strike the wall of columns which supports the roof, 
has led a correspondent to forward to this office a 
sketch of a section of the Subway, showing two con- 
tinuous lines of guard rails riveted horizontally to the 
vertical columns, one line being at the level of the 
floor of the car, and the other at about the height at 
which the side of the car rounds off into the roof 
The object of the guard rails is to prevent a derailed 
car from striking, end-on, one of the columns, and so 
precipitating a serious wreck 

The question as to how far the supporting columns 
would be endangered in the event of a derailment is not 
a new one, and, indeed, it was given consideration by 
the engineers when they were working out the plans 
of the Subway It was found that the clearance be- 
tween the sides of the car and the columns Is so small, 
and the cars are so long, being over 51 feet between 


the bumpers, that a derailed car could not become 


slewed around very far from its normal position paral 
lel to the tunnel. Moreover, the columns are spaced 
so closely, being only five feet apart, that when a de- 
slewed around as far as it 


railed car had beeome 


could go, it would be impossible for the forward end 
of it to strike a square blow against any particular 
column. The car, it is believed, would slide along the 
inner face of the columns as though they presented a 
continuous wall 

suggested that in case of a derail- 


It has been 


ment, especially of an express train, two or three of 
the columns might be carried entirely away, and thus 
The 


anticipate 


permit the street above to fall in upon the cars. 
engineers of the Subway, however, do not 
that the posts would be knocked out, or, if they were, 
power of 


that the roof would come down. The great 


resistance afforded by these columns, riveted as they 


are at top and bottom to the tunnel roof, and floor, 
was shown on one occasion during construction, when 
a train of cars laden with rock ran away down 


an incline, and crashed into a line of columns. In 
spite of the fact that the rock train was running at 
very high speed, only one of the posts was bent and 
Moreover, during the course 


mass of rock 


none was carried away. 
of construction a large 
blasting operations would occasionally hit the columns 
and bend them out of plumb; but in no case was a 
column entirely carried away 

Although the above facts are not to be disputed, it 
must be remembered that the columns have never been 


torn loose in 


subjected to an impact that would be comparable to 


that of an eight-car express train weighing about 350 
tons, and moving at a speed of 40 miles an hour; and 
although on tangents it might be difficult for lerailed 
cat to get a “bite” on any particular column, on curves 
and turn-outs the offsetting of the successi column 
would’ bring them into a position more favorable to 
receive an end-on blow. The Screntiric AMERICAN ts 
of the opinion that on such curves as those at th: 
Grand Central Station and Times Square; and at all 
turn-outs, such as that at Spring Street, which are liable 
to be taken by express trains at high speed, it would be 
advisable to attach some form of guard rail to the 
line of posts on the outer side of the curve. A still 
better provision would be to use the protection which 
at points 
of the 


incased 


the Subway engineers have already installed 
where there is a crossover and the continuity 
line of columns is broken. Here they 
the lower half of the columns in a wall of concrete, 
with the result that if a derailed train should hit the 
end column the blow would be resisted by the united 
strength and inertia of the wall and the columns that 


have 
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particularly desirable that lateral 
guard-rail should be 
Subway tracks pass between the foundation columns of 


Building and the 


it included It is 


protection given wherever the 


tall buildings, such as the Times 
Belmont Hotel, and we understand that such protection 
is being put in place 
_ $2 +2 ——___—__—_—_ 
AN ALL-DAY RACE BETWEEN BATTLESHIPS. 
Shortly war, the 
British government, it will be remembered, purchased 


before the opening of the recent 


from a South American republic that was retrenching 
its naval expenditures, two battleships which had re- 
been constructed in One of 
known as the “Swiftsure,” was built at 
Elswick, and the other, now named the “Triumph,” 
at the Vickers yard. Both of these battleships, which 
moderate displacement of 11,800 tons, 


cently English yards. 


these, now 


are of the very 
carry an armament practically as heavy and, as some 
experts think, heavier than that carried by the govern- 
ment-designed battleships of the “Duncan” class, which 
are of 14,000 tons displacement. Therefore, they are 
excellent representatives of the Elswick school of de- 
sign, which, like that of our own navy, seems to be 
able to secure very heavy gun power in proportion to 
the displacement. Sir William White, the designer 
of the “Duncan” class, has been criticised for not secur- 
ing greater offensive and defensive elements on the 
large displacements which he has given to his ships; 





but he has always contended, and we think with rea- 
son, that what his ships have lost in gun power, they 
have gained in endurance and reliability. The “Swift 
sure” and the “Triumph” had shown, in the course of 
trials held in 1904, a speed under full power of over 
20 knots an hour as against the designed speed of 19 
knots. The “Duncan” had developed on trial a speed 
of 19.1 knots, and the average speed of the rest of the 
class was about the same. It should be mentioned 
that the armament of the 14,000-ton “Duncan” is 
four 12-inch and twelve 6-inch guns; while that of the 
“Swiftsure” is four 10-inch and fourteen 7.5-inch. 
Naturally, the introduction of the Elswick-built ships 
into the British navy led to keen rivalry between them 
and the fast “Duncan” class, and this culminated in a 
twenty-four-hour (carried out under the recent 
Admiralty provision for a quarterly full-power trial of 
took place be 
The battle 
terms 


race 
all ships of the navy) which recently 
tween the “Duncan” and the “Swiftsure.” 
their all-day 
They were driven at full power for the whole twenty 
four hours, and at the end of that time the “Duncan” 
having put to 


ships started on race on even 


was 30 miles ahead of the “Swiftsure,” 
her credit the remarkable performance, for a battle- 
ship, of maintaining for a whole day an average speed 
of 20.1 knots an heur. An average speed of 19.6 knots 
an hour was sustained by the “Swiftsure.”” That a 
14,000-ton battleship could be able to steam for 482'. 
knots at an average speed of over 20 knots an hour 
constitutes a record that will probably stand for some 
time to come. 

To enable our readers to form an intelligent esti- 
mate of the relative performances of the two ships, we 
may mention that the “Swiftsure” is 436 feet in length, 
by 71 feet beam, and 242-3 feet in draft, and that on 
her official trial she made 20 knots an hour with 14,018 
indicated horse-power; whereas the “Duncan” is 405 
feet in length, by 75%, feet beam, and 27% feet draft, 
and on her official trial made 19.1 knots with an indi- 


cated horse-power of 18,232 





— —>- + ™ 
THE GROWTH OF OUR RAILROAD SYSTEM. 

A sure indication of the advancement of a people is 
the extent and quality of the provision which it makes 
for transportation, and there is a pretty close relation 
between the growth of that system and the advance- 
ment of the people it serves. The rapidity with which 
the network of railroads that now covers the United 
States has been woven over the entire face of the land, 
is a subject of justifiable pride on the part of those who 
clearly appreciate what the upbuilding of that system 
has really involved in time, labor, and money. For the 
most part, its growth has been a healthy one, although 
have been periods of wild-cat speculation, such 
is that of 1882, when over 11,900 miles was constructed 
in a single year, and again that in 1887, when nearly 
In each case these years of 
extravagance were followed by cthers of comparative 
stagnation, as, for instance, in the period from 1894 
to 1897, when an average of only 1,700 miles was built 
per annum. These years of limited construction were 
marked by a steady increase in the freight and passen- 
ger business over the roads already constructed, and 
the low record of new construction simply proved that 
the roads were waiting for the traffic to catch up with 
the over-rapid construction of previous years. Accord¢ 
ing to the figures which have just come to hand in 
Poor's “Manual of Railroads” fer the fiscal year 1904, 
there has been a decided increase in the amount of new 
construction over the five years preceding, the amount 
of new road constructed having increased from 4,397 
miles in 1903 to 5,014 miles in 1904, the total number of 
miles of railroad now in operation being 212,349. This 


there 


13,000 miles was built. 


DECEMBER 9, 1905. 

vast system represents total liabilities of over $15. 
000,000,000, of which six and a quarter billions repre- 
sent capital stock, and six and three-quarter billions 
the bonded debt. 
railroads and their equipment represents over 


Among the assets, the cost of the 
eleven 
and a quarter billion dollars. During the year 715,- 
654,951 passengers were carried, and the total number 
of tons of freight moved reached the enormcus figure 
of 1,275,321,607 tons. The passenger earnings amount- 
ed to $455,067,129, the freight earnings were $1,367,- 
119,507. Other sources of income brought up the total 
traffic revenue for the year to jusi under two billion 
dollars. The net earnings for the year were $640,000,- 
000, and other receipts raised the total available rey- 
enue to $721,000,000. 
—~ + em — 
THE HEAVENS IN DECEMBER, 

The magnificent group of constellations which 
adorns the winter sky is now fairly visible in the east 
and southeast. Orion, the finest of them all, is also 
the best one to use as a pointer to help us to find the 
others. At 9 o'clock in the evening in the middle of 
December, it is almost due southeast, and about one- 
third of the way from the horizon to the zenith. Its 
two brightest stars, Betelgeuse and Rigel, lie to the 
left and right of the line of three which form Orion's 
belt. 
rilateral which incloses the belt and also the smaller 
The middle 
perhaps the most 
A field-glass will 


Two others, not quite so bright, complete a quad- 


group on the right, known as the sword. 


one of these last three stars is 
remarkable object in the heavens. 
double, and a small resolves the 


show it telescope 


brighter of the three stars seen with the field-glass 
into four components, to which a powerful instrument 
adds two more. 

The is surrounded by an enormous 
nebula, familiar to all students of astronomical liter- 
Part of it can be seen even with the naked 
eye, and more with the telescope, but it requires photo- 


whole system 
ature. 


large lenses of 
They 
reveal it as a huge mass of nebulosity connected with 
one of the bright stars in the belt, and extending over 
almost the whole constellation. 

The line of Orion's belt points downward to Sirius, 


graphs of long exposure, made with 


short focus, to bring out its faint extensions. 


which even at its present low altitude is easily the 
brightest star in the sky, and upward to Aldebaran, 
and beyond it to Jupiter, near which to the northward 
are the Pleiades. 

The very bright star in the Milky Way, north of 
Aldebaran, is Capella, in the constellation Auriga. Be- 
low this is Gemini, marked by the twin stars Castor 
and Pollux, from each of which a line of fainter stars 
runs toward Orion. Below these again is Canis Minor, 
with the bright star Procyon. 

The southern and southwestern sky is less interest- 
ing. Next to Orion is Eridanus, a very large constel- 
lation consisting of a crooked line of faint stars which 
begins close to Rigel, runs westward, then south, then 
southeast, and then southwest to the horizon, terminat- 
ing in a bright star, Achernar, invisible in our lati- 
West of this again is Cetus, which contains one 
pretty bright star, which stands alone about two hours 
west of the meridian at an altitude of about 25 deg. 

The great square of Pegasus is well up in the west. 
Aquarius is below it. Saturn, Mars, and the bright 
star Fomalhaut are all in this part of the sky, but 
now they are just setting, and to see them we must 


tude. 


look earlier in the evening. 

Cygnus is low in the northwest, and Lyra is still 
lower, Vega being near setting. Cepheus, Cassiopeia, 
and Perseus lie in the Milky Way between Cygnus and 
Auriga, and Andromeda and Aries are south of them, 
Ursa Major, Ursa Minor, and Draco 


lie below the Pole, and so are not conspicuous. 


almost overhead. 


THE PLANETS, 
15th, when he 
becomes a 


Mercury is evening star until the 
threugh inferior conjunction and 
morning star. However, he is so near the sun and so 
far south that he will not be visible to the naked eye 
this month. 

Venus is morning star in Scorpio and Sagittarius, 
but she is also inconspicuous, rising only about an 
hour before the sun. 

Mars is evening star in Aquarius and Capricornus, 
and sets at about 9 P. M. on the 15th. On the evening 
of Christmas day he is in conjunction with Saturn. 
The two planets are only half a degree from one an- 
other, and they are easily observable, as they do not 
set till about 8:30 P. M. They appear about equally 
bright, but it does net follow that viewed telescopically 
they would look equally large. Mars presents a very 
small disk, only 5% seconds of are in diameter, 80 
small that it would be hidden by a silver dollar a mile 
distant, while the diameter of the disk of Saturn Is 
nearly three times as great, to say nothing of his 
rings, which nearly double his apparent area. So if 
Mars and Saturn looked equally bright, area for area, 
the latter planet would appear to the eye about fifteen 
times as bright as the former. But they both shine 
by reflected sunlight, and, since Saturn is at present 


passes 
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about seven times as far from the sun as Mars is, a 
square mile of Saturn’s surface receives only about 
one-fiftie(h as much sunlight as a square mile of sur- 
face on Mars. 

Hence, if the two planets reflected the same propor- 
tion of the incident light, Mars ought to look three 


times as bright as Saturn. But as a matter of fact, 
Mars is very little the brighter of the two. It fol- 


lows that Saturn must reflect between two and three 
times as large a proportion as Mars does of the light 
which falls on it, and this is one of the reasons which 
lead us to believe that the visible surface of Saturn 
eonsists of clouds, as no surface of land and water 
could be expected to be such a good reflector. 


Jupiter is in Taurus, and is visible all night long. 


The phenomena of his satellites are visible with a 
small telescope, and very interesting to watch. There 
are several favorable evenings this month. On the 
7th the second satellite crosses the disk of the planet, 
entering on it at 8:40 P. M., followed by its shadow 
three-quarters of an hour later, and before these leave 
the planet the first satellite and its shadow also come 
on, at 10:33 and 10:55 respectively. The same thing 


happens again on the 14th, about two hours later in 
the evening. The 16th, the 23d, and the 30th are also 
remarkable occasions, especially the last two, when for 
some time (between 8:30 and 9 on the 23d, and be- 
tween 11 and 12:30 on the 30th) Jupiter seems to have 
only one satellite, as the first and third are in front 
of the planet, and the second behind it. 

Saturn is evening star in Capricornus, 
about 9 P. M. in the middle of the month. 

Uranus is in conjunction with the sun on the 26th, 
and is invisible throughout the month. 

Neptune is in opposition on the 31st. He is then in 
Gemini, in R. A. 6 h. 39 m. 30 s., dec. 22 deg. 10 min. 
north, and is moving northwestward at the rate of one 
minute of time in R. A. and one minute of are in 
declination, every eight days. 


and sets 


THE MOON, 


First quarter occurs at 2 P. M. on the 3d, full moon 
at 6 P. M. on the 11th, last quarter at 7 A. M. on the 
19th, and new moon at 11 P. M. on the 25th. 

The moon is nearest us on the 23d, and most remote 
on the 7th. She is in conjunction with Mars on the 
Ist, Saturn on the 2d, Jupiter on the 10th, Mercury 
on the 24th, Venus on the 25th, Saturn again on the 
29th, and Mars on the 30th. The last two conjunctions 
are close, and occultations of the two planets will be 
visible from points in the Pacific Ocean and in Asia. 

At 7 A. M. on December 22 the sun reaches its great- 
est southern declination, and enters the sign of Capri- 
cornus—though not that constellation—and, in al- 
manac parlance, “winter commences.” 


COMET B 1905. 


A bright telescopic comet was discovered on Novem- 
ber 17 by Schaer, of Geneva. At the time of discovery 
it was close to the north pole, but it has been moving 
very rapidly, and on November 21 was on the borders 
of Cassiopeia and Andromeda, in about 54 deg. north 
declination. It is of about the seventh magnitude, and 
is visible in a field-glass as a hazy spot of light. Its 
orbit, the elements of which have just come to hand, 
shows that at the time of discovery it was already 
retreating from the sun, but very near the earth. It 
is now moving rapidly away from both, and becoming 
much fainter. On December 2 it was in R. A. 23 h. 
31 m., .dec. 4 deg. 34 min. north, and only one-sixth 
as bright as at discovery. Within a week or so more 
it will be so faint and so far south that it will hardly 
be observable. Henry Norris Russeny, Ph.D. 

Princeton, N. J. 





THE MYSTERIES OF THE OCEAN BED. 

The disaster which happened to the French vessel 
“Sully” not so very long ago, when it went to the bot- 
tom not far from Saigon, has afforded the divers in- 
trusted with examination of the submerged ship op- 
portunities for making exhaustive and important ex- 
plorations of the bottom of the sea. In these fields 
of sub-aqueous exploration special distinction has 
been won by a young naval engineer named De Plury, 
who, by the aid of an apparatus of his own invention, 
succeeded in reaching a depth of even more than 336 
feet— a depth which had never before been attained. 

De Plury has invented a kind of metal armor which 
affords him every protection, while by means of a 
special chemical combination, respiration is automat- 
ically provided for. Thanks to this, he has already 
made over 115 most daring descents with perfect safe- 
ty. He has thus been able to discover a most marvel- 
ous world, hitherto seen by no eye but his; the sea bed 
is a scene of marvels combined with no small amount 
of tragic horrors. 

“The first sensation experienced,” said this intrepid 
diver at a recent interview with an Italian journalist, 
“is something like that which is felt on descending 
into a mine, but you soon get accustomed to it. Ata 
depth of about nine feet meduse began to be found in 
large quantities, Seen through the water, everything 
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appears magnified, and they are apparently of enor- 
mous proportions. All recollection of the protection 
afforded by the glass front of the helmet is forgotten, 
and the first impression is that these masses of horrid 
flaccid and slimy meduse will adhere to your face. 

“Just a little lower down, and a scintillating multi- 
tudinous shoal of small fishes is encountered, shimmer- 
ing like so many strips of shining copper, or other 
metal, in a state of continuous vibration. 

“At a depth of about 162 feet thick masses of sea- 
weed are traversed; some of these are hair-like vege- 
table growths, with arms from 20 to 30 yards in length, 
which, with a kind of horrid vitality, wrap themselves 
round every part of the body. These alge constitute 
a grave danger, as they can easily paralyze the diver's 
movements and, by rising up above and around him, 
can weigh him down with a weight amounting to sev- 
eral hundredweight—sufficient to break a rope or life- 
line when hauled on. Below 162 feet there are small 
snake-like fishes of about three feet in length, and 
also other denizens of the deep resembling dolphins. 
These latter hurl themselves violently against the 
diver. If, as already remarked, he is somewhat young 
ut the game, and has forgotten the protection afforded 
by his helmet, he is still filled with a mortal dread lest 
they should succeed in smashing the glass front of the 
helmet despite its four inches of thickness. Of course, 
should that occur, death would be almost instantan- 
eous, 

“Still other and worse monsters are the polypi or 
devil fish, who wrap their slimy tentacles round the 
bold explorer; but although repugnant, these monsters 
are cowardly, and immediately renounce their attack 
on coming in contact with the unfamiliar feel of the 
metal armor plating of my diving dress. There are 
also equally horrible, and much more intrepid, giant 
crabs. Some of those I have seen have measured as 
much as three feet in diameter, Due to their strong 
shells and formidable claws, they constitute a con- 
tinual menace to the safety of the diver, which is by 
no means to be despised. This is about all that can 
be said on the score of the deep-sea fauna. The de- 
formation of fish is not very noticeable at such a small 
depth; by deformation I mean not only change of form, 
but also of character. This takes place at a depth of 
about 1,094 yards; here their nature changes entirely, 
and they assume the forms and constitutional modifi- 
cations necessary to enable them to bear the enormous 
pressure to which they are subjected at the depth 
where they move and have their being. 

“Hitherto it has been quite imposstble to obtain liv- 
ing specimens of these submarine creatures, as they 
reached the surface with their volume quadrupled, due 
to the reduction of pressure. All these creatures are 
carnivorous, and their capacious maws not unfrequent- 
ly serve as the tombs of unfortunate sailors whose 
ship has gone to the bottom, and their bodies gradual- 
ly sink deeper and deeper, while the formidable pres- 
sure to which they are subjected in an increasing in- 
tensity soon smashes all their bones, and finally crush- 
es the corpses quite flat, But enough; suffice it to say 
that this awful spectacle is scarcely visible after a 
depth of 30 feet. 

“One curious fact attending these submarine explora- 
tions is afforded by the light, which forms a strange 
blend of green and violet light, the color being a little 
similar to that of the caverns which are to be seen in 
icebergs. At a depth of 32 yards the light begins to 
get more and more diffused, and the sun viewed 
through the mass of superincumbent water appears 
like a reddish opaque globe; but—and this is some- 
what strange—when sheltered from the rays of the 
sun (behind a rock, for instance) the stars become 
visible even at midday. 

“One day, just about noon, I saw a never-to-be-for- 
gotten sight at a depth of 129 feet. The sum was right 
at the zenith. The bottom upon which I stood con- 
sisted of fine white sand, and the reflection of the 
light upon the snowy carpet gave me the impression of 
standing upon a plain of molten gold. At a depth of 
226 feet the obscurity is complete; at 327 feet the dark- 
ness is impenetrable, and it is necessary to have re- 
course to electricity for purposes of vision. I use 
electric lamps of 10,000 candle-power, but even these 
cannot diffuse their light beyond a radius of 90 feet. 
A most tragic spectacle is then presented by sunken 
vessels, broken boats, splintered hulls, gaping decks, 
and broken masts.” 

No scenes of horror can be surpassed by the awful 
panoramas of death and disaster which have been 
witnessed by Engineer de Plury in the course of his 
professional experience as a diver. 

“In the vicinity of Ostend,” he relates, “I was re- 
quested once to examine the wreck of a vessel which 
had sunk not long ago. This was the occasion upon 
which I was assailed by a veritable horde of those 
giant crabs of which I have already spoken. They 
were at the time busy devouring the corpses of the 
dead sailors. One of these monsters seized me by the 
leg, which would have been crushed, as if squeezed by 
a jaw of steel, had it not been protected by the power- 
ful armoring of my diving dress. I had a kind of 
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#word in my hand, with which I succeeded in killing 
two of these monsters, the shells of which I still pos- 
sess. All objects at the bottom of the sea are covered 
with a kind of curious powder, anda terrible gloom 
and silence prevails. What a scene of melancholy! 
The floor of the ocean is strewn with bones, not a few 
of them of human origin! A very singular fact which 
I have observed is that the sea, for a certain period 
of time, keeps bodies in a perfect state of preserva- 
tion. I once visited the hull of a vessel which had 
gone down with all hands. The crew were mostly 
asleep at the moment when the disaster occurred, and 
had thus passed practically instantaneously from sleep 
to death. So far they had not been bitten or gnawed 
by any fi8h, as most of the hatchways were closed, The 
men still appeared as if asleep. There they lay, 
wrapped in a calm and mysterious slumber. I ap- 
proached, and, climbing down to the hatchwaya, 
touched one of the corpses with my hand; the fiesh 
seemed to dissolve and vanish under my hand, leaving 
nothing but .a grinning skeleton! 

“And the treasures of the seas! Miliions alone are 
engulfed not far from Vigo. Personally, I have never 
been there, but one of my men once went down there 
clad in the old diving dress. This was before I had 
invented my present dress. The unhappy man died 
almost directly he reached the surface again; but he 
had had time to see several galleons lying at the bot- 
tom, with the masts still standing, and the timberwork 
still sound. These, of course, were some of the famous 
treasure ships; but I do not think it would be possible 
to recover them. All metals would have been destroyed 
by rust by now, as they have been below water ever 
since 1707. . 

“I have seen personally the vessel which, about 1808, 
was conveying Napoleon's treasures to Holland, but 
it was wrecked en route and sank with one hundred 
millions of gold on boerd; of these, fifty-six millions 
have been recovered, but the remainder, as I have said, 
is still in the bosom of the ocean, The Prince of 
Monaco states that he has found near Cyprus a galley 
still full of objects of art at the botttom of the sea; 
This is where submarine boats will have such a great 
future before them, as, by their aid, we shall one day 
be able to explore unknown deep sea grottoes, rich in 
unknown forms of life, vaults full of untold wealth, 
and the tomb of many a poor sailor.” 


——-- o> 


SCIENCE NOTES. 

Among the minerals which contain a considerable 
proportion of radium we may mention a natural phos- 
phate of uranium known as autunite, named for the 
town of Autun, in France, near which it has been 
found. This mineral has been known for a long time 
past, and owing to the uranium it contains has been 
used for some purposes. The beds of this mineral 
which are found at Saint Symphorien de Marmagne, in 
the Seine-et-Loire district, were worked by M. de 
Fontenay, the director of the great Baccarat glass fac- 
tories, owing to the special color which some of the 
crystals were found to give to the glass. The discovery 
of radium drew attention again to this mineral, and a 
new search was made to find the beds of it which had 
been lost. The search has been successful owing to 
the recent work of M. H. Marlot, and at a depth of 6 
feet below ground in a special kind of marl, they found 
plates of autunite which reached over an inch in thick- 
ness. This mineral was found to contain a large 
amount of radium salts, and it acted strongly upon the 
photographic plate, showing that it is quite powerful 
in its actions. We thus have another radium-bearing 
mineral to add to the list. 





The recently-published report of the British govern- 
ment dealing with the fishery and bydrographical in- 
vestigations in the North Sea during the years 1902-3 
contains much interesting data concerning the fecund- 
ity of fish. According to the report, the turbot is one 
of the most prolific of sea fishes. The number of ‘eggs 
in five specimens examined varied from over five mil- 
lions to more than ten millions. The heaviest of these 
specimens weighed only 21 pounds, and the fact is 
expressed that large specimens are still more fertile. 
There is, however, but limited information extant con- 
cerning the rate of growth of turbot, but a specimen 
marked and put back in the sea on May 27, 1891, had 
grown from six to eight inches when canght again on 
August 31 of the same year. Unlike some round 
fishes, the flat species keep to the bottom of the sea aad 
move along it, traveling great distances. Records have 
been obtained showing that plaice have traveled eighty- 
eight miles in twenty-eight days, or an average of not 
less than three miles a day. Experiments in the large 
spawning pond of the Fishery Board's laboratory at 
Aberdeen showed that this fish could cover more than 
a mile in an hour. Apparently the brill is not 80 
fertile as the turbot. A brill weighing only 5% 
pounds had the comparatively trifling number of 825,- 
000 eggs. The halibut takes second place as to quan- 
tity, and third as to value among all the flat fishes. 
In a specimen weighing 91 pounds no ‘ess than 1,327,- 
000 eggs were found, 
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THE BACTERIAL PURIFICATION OF SEWAGE. 
BY ALBERT GLYNDON. 

It is only about twenty years since the first experi 
mients in bacteriological sewage purification were 
made. Schloesing and Muntz in France, Warrington 
and Frankland in England, and the Massachusetts 
State Board of Health were the pioneers of the move- 
ment. The 
necessity for 
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impurities in solution. It is a system of breaking up 
animal and vegetable matter into their harmless con- 
stituent parts by means of the action of bacteria which 
inhabit the sewage. It is really a process of combus- 
tion or oxidation, that is to say, the converting of 
organic substances inte inorganic. The same kind of 
action is seen frequently in nature. It takes place in 
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The liquid becomes finely divided in passing through 
the air, and reaches the ground in fine particles. Here 
the bits of grease, soap, and food refuse remain on the 
surface, where they are slowly oxidized by the aerobic 
bacteria. The liquid passes on through the earth, and 
is attacked by millions of micro-organisms, which 
search each drop for food. After a time the liquid be 

comes practi. 

cally pure, and 





sewage purifi t 
cation is dis h 
tinctly a mod 
ern one. it 
has grown out 
of the develop 
ment of the 
water carriage 
system. In 
olden times 
many and fear 
ful were the 
diseases due to 
the bad sanita- 
tion of streets 
and houses 
Now, however 
architects and 
engineers have 
solved that old 








the retained 
solids have dis- 
appeared, pass- 
ing off as car- 
bonic acid, wa- 
ter, nitrogen, 
or oxides of 
nitrogen. 

Many are the 
varieties of 
systems de- 
vised for the 
disposal of sew- 
age. The pat- 
ent offices of 
both England 
and the United 
States have 
been flooded 
with new in- 








problem, and 
by neans of 
the water car- 
riage sewerage systems, they are able to have the 
poisonous wastes safely conveyed away from human 
habitation. Nevertheless, the problem of the ultimate 
disposal of sewage has not yet been thoroughly solved. 
Man has sought to deal with the subject by building 
sewers to the nearest stream, and thereby removing 
the nuisance as far as he is concerned. But in doing 
this he has only transferred it in a degree to some 
other community, and has established the modern evil 
of stream pollution. It is hardly necessary for me to 
dwell upon the 
results of this 
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conversion of foliage into dried-up dead leaves and in 
all processes of decay. The bacterial sewage treatment 
system is simply the adaptation of this method of 
nature to the requirements of man. 

Before one can understand how it is possible for 
such purification to be accomplished, two things must be 
The first is the enormous force of bacteria 
The second is the insignificant bulk in sew- 
As many as 115,000,000 


realized 
present 
age that requires purification 
bacteria have been counted in one gramme (1-28 ounce) 


ventions for 
sewage treat- 
ment. Many 
have proved utterly worthless, but there are several 
which have been operated with entire satisfaction. 

I will not attempt in this article to go into details 
of each different method of sewage disposal, but I 
will give a brief description of the most important 
systems now in use. 

The oldest of all, forms of bacterial sewage disposal 
is known as land treatment, broad irrigation, or sew- 
age farming. It was understood for a long time that 
land had the power of purifying sewage without its 
being known 
exactly what 





evil. It is suf- 
ficient to point 
out that it 
contaminates 
the natural wa- 
ter supply of 
towns, kills 
fish, makes 
rivers unpleas- 
ant for boating 
and bathing, 
renders the 
water practi- 
cally useless, 
and aids in 
the spreading 
of typhoid 














took place. Ac- 
cordingly, sew- 
age was passed 
over land for 
the purpose of 
purtfication, 
and at the 
same time was 
used for the 
fertilization of 
crops. This 
System has 
been in opera- 
tion in many 
parts of Eng- 
land, but it 
can hardly be 





looked upon as 





fever 

It would be 
foolish to 
make laws against the passing of sewage into streams 
if there were no better ways of disposing of it. Modern 
science, however, has come to the rescue. Filters have 
been invented and put into operation which have the 
power to convert the most foul and turbid sewage into 
clear, sparkling water, and which enable men to pass 
harmless effluents into the rivers. 

The modern method of filtration is not a mechanical 
nor a chemical one; these systems have been tried, 
but have failed to dispose of the large quantities of 
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of soil from a trench along which sewage had been 
running. They multiply with extraordinary rapidity 
and, were there no forces to interfere, one bacterium 
would have sixteen and a half million descendants in 
twenty-four hours. Ordinary sewage, on the other 
hand, only contains one part in a thousand of dead 
organic matter; 998 parts are pure water and one part 
harmless mineral matters. 

The simplest example of bacterial sewage disposal is 
the throwing of a pan of dish water over the ground. 
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a practical 
method. In 
some cases, however, most successful results have been 
obtained by land treatment, but such cases are very 
rare. Financially, this system can never be a success. 
The area of land required to purify a comparatively 
small volume of sewage is enormous, the expenses of 
operating are considerable, the land is liable to receive 
so much more liquid than the ordinary rainfall that 
it becomes “sewage sick,” and useless either for purifica- 
tion or for raising crops. It is rapidly becoming an 
(Continued on page 458.) 





























Automatic Airlock Apparatus for Controlling Contact Beds. 
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THE NEW GASOLINE MOTOR CAR. 
ue of August 26 of the present year, we 
strated description of the trial gasoline 
railroad car constructed by the Union Pacific Rail- 
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secure against the fatal effects of telescoping. The gen- 


eral features of motor car No. 1 were so satisfactory 
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that they have been embodied in the new car, particu- 
larly as regards ventilation, sanitation, heating, and 





road Company. This car has proved such an un- 
qualified success that the company has constructed 

second and much larger car of the same general 
type, and by the courtesy of the superintendent of 
motive power, Mr. W. R. McKeen, Jr., we are en- 
abled to present illustrations showing its leading 
haracteristics. As compared with motor car 
No. 1, the dimensions have been increased as fol- 
lows The seating capacity has been raised from 
twenty-five persons to fifty-seven, the length from 
81 feet to 55 feet, and while the weight of the 
first car was a trifle over 20 tons, the car here- 
with illustrated weighs 28 tons. The great reduc- 
tion in weight per passenger carried is highly 
creditable, and it is to be attributed to the fact 
that the car is built entirely of steel, and that 
great attention has been paid to the question of 
strength, the material being so judiciously dis- 
posed that, although the weight is so low, there 
has been no sacrifice of essential stiffness and 
strength. In case of collision the car should afford 
great protection to its occupants, and render them 

















View Showing Pointed Front End, Which Forms the Engineer's Cab, 














Cab and Engineer of a Railroad Gasoline Motor Car. 

















Interior View of Car. 


lighting. The roof is domed and provided with a type 
of ventilators which experience has proved to be 
capable of thoroughly and continually renewing the air 
inside the car. The car is heated by means of the 
hot-water circulation coils, which in this case serve the 
double purpose of cooling the engine and heating the 
interior of the car. It is lighted by acetylene gas, 
twenty-five opalescent panel lights being provided for 
this purpose. The inside finish of the car is antique 
mahogany and the seats are finished in leather. A 
featurd that is greatly appreciated is the pi ~wirion of 
a semi-circular rear end, around which runs a tufted 
seat. As the rear is abundantly lighted by large single- 
glass windows, an excellent point for observation is 
thus afforded. 

The car is driven by a 100-horse-power, six-cylinder 
gasoline engine, built after special railroad patterns, 
and designed to meet regular railroad car service re- 
quirements. It has a “make-and-break” spark ignition, 
with a primary battery to start on, and a magneto for 
reguiar running service. The driving wheels are 42 
inches in diameter, and the other wheels of the car 
are 34 inches in diameter. The metal clutch operated 








Rear View, Showing the Rounded End and Observation Windows. 
THE NEW STANDARD SIZE GASOLINE MOTOR CAR FOR THE UNION PACIFIC RAILROAD. 
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by hand levers which proved so successful on motor 
car No. 1 has been applied to car No. 2; but it is oper- 
ated by air pressure controlled by a specially designed 
operating valve. The car is started at low speed and 
the engine disconnected or thrown into high speed, at 
will, simply by means of the operating valves 

The initial trip of this car was made on Septem- 
ber 14, when a run took place from Omaha to Valley, 
Neb., on the main line of the Unton Pacific, a distance 
of 34.8 miles. On the west-bound trip no effort was 
made for a fast run, but special mention should be 
made of the performance of the car in ascending Elk- 
horn Hill, where the grade is 42 feet per mile. This 
hill was climbed at the rate of 32% miles per hour. 
The return trip was made at an average speed of 37 
miles per hour, with a maximum speed during the 
run of 52 miles per hour. 

On September 22 the car made a second trial run to 
Valley and return, and on the west-bound trip an aver- 
age speed of 39.4 miles per hour was maintained. On 
the east-bound trip the car made 25 miles from Valley 
to Gilmore in thirty minutes, or at an average speed 
of 50 miles per hour. Several miles were covered in 
57 seconds—a rate of 63.2 miles per hour—and mile 
after mile was run at a speed of over a mile a minute. 

- >-e-e ~ 
THE BACTERIAL PURIFICATION OF SEWAGE. 
(Continued from page 456.) 
out-of-date method except, perhaps, for finally disposing 
of sewage works effluents, or in isolated cases where 
tepographical and other conditions are specially favor- 
Land treatment is used success- 


able to its adoption 
fully at Berlin, Germany, on a tract of land of over 
19,000 acres—larger than the city itself. It is kept 
in condition by convict labor. In one instance, a year 
of exceptional drought, the crops from these farms 
realized receipts which more than defrayed all cost of 
administration and maintenance. Land treatment on 
the whole, however, is haphazard, uncertain, and ex- 
pensive. 

In 1895 Donald Cameron, of Exeter, England, brought 
the septic tank into prominence. This consists of a 
large tank, in which sewage is allowed to remain, where 
it is acted upon by anaerobic bacteria—micro-organisms 
that live without the presence of air. Sewage contains 
a considerable portion of solid matter in suspension. 
By means of anaerobic action part of it becomes lique- 
fied and goes into solution, part rises to the top as 
scum, while part descends to the bottom as sludge 
The inlet and outlet of the tank are placed below the 
surface, so that the sewage may pass quietly through 
with as little commotion as possible. The scum which 
rises to the top becomes oxidized after a time, and 
passes off into the air as harmiess gas. A certain 
amount of decomposition takes place in the sludge at 
the bottom. When the tanks are large, sludge accumu- 
lates very slowly at the bottom. At a septic tank at 
Mansfield, Ohio, only a few inches of deposit were 
drawn off after it nad been in use for a year and a half. 

The septic tank has proved a most useful factor in 
sewage purification. It is used extensively as preliml- 
nary treatment for contact beds and percolating filters. 
It cannot, however, be considered by itself as a system 
of purification; it can be used successfully only as part 
of ene. 

There are some smal! towns in this country, however, 
where septic tanks alone have been used. The results 
in these places have invariably been very poor. The 
septic tank by itself is regarded by sanitarians as little 
better than an apology for a sewage disposal plant. In 
some cases, however, when only a low degree of puri- 
fication is needed, such as when sewage is put into the 
ocean, septic tanks have proved useful. 

Perhaps the most practical method of sewage dis- 
posal is the combination of the septic tank and the con- 
tact bed. The contact bed system was devised by W. J. 
Dibdin, who installed the famous bed at the town of 
Sutton, England. In this system sewage is first passed 
through a screen, to prevent the floating particles from 
blocking the interstices of the bed. It is then passed 
over a coarse-grained bacteria bed. This consists of a 


tank three feet deep filled with broken stone, coke, 
burnt ballast, or other suitable material not more than 
three inches in diameter. It is supplied with under- 


drains, so that it can be easily emptied. The sewage 
ia allowed to enter the bed until the level of the filter- 
ing material is reached. The inlet is then closed, and 
the sewage is allowed to remain standing “in contact” 
for a certain length of time. During this period the 
aerobic bacteria do their work. They oxidize the ox 
ganic matter in solution, and in their search for food 
they decompose a considerable portton of the impuri- 
tles, Furthermore, certain ferments knowns as enzymes 
aid in the work of decomposition, while the solid parti- 
cles adhere to the filtering material. The sewage is 
then allowed to flow slowly out of the bed, leaving 
many impurities upon the filter material. It flows into 
another similar bed, where further similar action takes 
place. Now that the bed is empty, aerobic action goes 
on among the particles of sewage left in the interstices 
of the material. [‘efore the next flush comes, most of 
the spongy matter in the bed has been converted into 
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gases. When the bed fills again, the gas is driven out 
of the bed into the air above. 

Such is the method in use at Sutton. It is simple 
and effective, and has been widely used in systems laid 
out more recently. After the sewage has been treated 
in a septic tank, it generally need only be treated in 
one contact bed to secure the necessary purification. 

Most septic tank-contact bed systems contain several 
bacteria beds, so that while one bed is filling, another 
may be in contact, another emptying, and another rest- 
ing empty. Four is a favorite number of beds for a 
small town plant, while six are often used. 

The contact bed system involves only a small fall, 
so that it can be applied to almost any district. It has 
been in successful operation in many towns both in this 
country and in England. The secret of its success is 
the regularity of the time of contact and aeration. 
Experience has shown that unless such regularity is 
maintained the bacteria will not remain in healthy con- 
dition. 

At Manchester, England, is the largest septic tank- 
contact bed system in the world. The beds are opened 
and closed at regular intervals by hand. In the more 
recent contact bed systems installed in this country, the 
invention of automatic airlock apparatus has made it 
possible to have the beds fill and empty at regular inter- 
vals automatically. 

A more recently devised system of filtration, and one 
that is gaining favor in England, is known as intermit- 
tent downward filtration, percolating, or trickling fil- 
ters. These filters are many feet in depth. The sewage 
is distributed in intermittent doses—often by means of 
a large revolving sprinkler. They are filled with mate- 
rial similar to that used in contact beds. At the bottom 
there is an open space for the circulation of air. 

In order that percolating filters work successfully, 
great care must be taken in their construction. It is 
essential that air should always be present in all parts 
of the filter, scum must not be allowed to accumulate; 
there must be a thorough draining at the base, so that 
the filtrate may come from the filter easily and force 
air to come in by induction. During the fall of the 
sewage through the bed, the aerobic bacteria get a 
splendid opportunity to oxidize organic matter, pro- 
vided they have a sufficient supply of air. The effective- 
ness of a percolating filter increases with its depth, so 
that the filters are made as deep as possible. They are 
generally used with septic tanks. This system is in 
use at Birmingham and Hanley, England, but it has 
practically never been applied in this country. The 
objections to its use are first the great fall required, 
and secondly the danger of stoppage through frost un- 
less artificial heat is used. At an experimental plant 
at Leeds a purification of over 80 per cent was secured 
in three minutes by this method. 

The method of intermittent downward filtration is 
largely used in New England. It is, however, merely 
an adaptation of the old system of land treatment. It 
consists of passing sewage over soil intermittently, so 
that the land after receiving one charge of sewage is 
allowed to rest for a certain space of time before receiv- 
ing the next. Underneath are generally placed under- 
drains so that the effluent can easily escape. Although 
areas averaging as much as from ten to twenty acres 
per million gallons are necessary for these beds, the 
results obtained have been satisfactory. It is fre- 
quently necessary to pump the sewage to the filters. 
The best-known examples of intermittent downward 
filtration through sand are those at Brockton and 
Framingham, Mass. In both cases pumping stations 
are required. This system has one or two drawbacks 
besides its expense. Unless great care is taken, the 
sewage goes through the filters in channels instead of 
percolating through the material, while the beds fre- 
quently freeze and become useless in winter. 

There is no douot that the bacterial process of sewage 
treatment has come to stay. The question raised is no 
longer shall the bacterial system be used, but which 
kind of bacterial system best complies with the given 
ecnditions. All the methods I have described work suc- 
cessfully under the proper conditions, but the contact 
bed system has proved the most generally applicable 
because of the small fall required and its ability to 
operate in all weather. 

THE FLAX INDUSTEY OF TO-DAY. 

Of all the plants cultivated for fiber, flax, Linum 
usitatissimum, is doubtless one of the earliest, and we 
know of its existence from the times of the first 
authentic records. Even cotton, which was mentioned 
in the writings of Herodotus in 445 B. C., must take 
its place as a comparatively modern product with 
reference to its forerunner—linen. Because of this 
very antiquity, the origin of the flax plant is rather 
uncertain; but it is believed that it arose in the region 
between the Caspian Sea and the Persian Gulf. That 
it was cultivated and manufactured by the Swiss lake 
dwellers in the Stone Age in Europe is proved by the 
well-preserved specimens of straw, fiber, yarn, and 
eloth to be found in the museums. This ancient flax 
was, however, from another species, Linum angusti- 
folium. The Egyptians produced and used flax thou- 
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sands of years ago, and the Chaldzans and Babylonians 
carried its use to the highest state of development, 
employing it pariicularly in tapestry work. Three 
thousand years ago the Phenicians extended the cul- 
ture, the Greeks and Romans made it a household 
industry, and it subsequently became the aristocratic 
fiber. It is claimed that the ancient Mexicans were 
acquainted with both flax and hemp, and their culture 
in that country goes back far beyond the earliest date 
of our civilization. It was introduced in this country 
in Massachusetts as early as 1630. 

While the plant can be grown in nearly every por- 
tion of the temperate world, flax is cultivated, pri- 
marily, for the production of fiber in central and 
northern Russia; in Holland, Belgium, Ireland, and 
northern Italy. In southern Russia, British India, 
Argentina, and the United States it is grown almost 
exclusively for seed production; in these regions the 
straw is used for fuel, stable bedding, and sometimes 
for forage. In a few localities in this country the 
straw is used for paper stock, or is made into up- 
holstering tow. While the cultivation of flax for seed, 
and the manufacture of this into oil and oil-cake, have 
grown into industries of enormous proportions in the 
United States, only in a few vicinities is the plant 
grown for the production of spinning fiber. At Yale 
in Eastern Michigan, at Northfield and Heron Lake, 
Minn., and at Salem and Scio, Ore., the flax is culti- 
vated for its fiber. 

While flax was extensively grown and its fiber spun 
and woven during colonial times, it was used almost 
entirely as a home product for consumption in the 
families of the weavers, and it is probable that very 
little linen was manufactured for purposes other than 
this. While it is possible that after the successful 
termination of the Revolutionary war the industry 
would have grown to considerable importance in the 
hands of the American people, with the abolition of 
England's repressive colonial policy in regard to manu- 
factures, the invention of the cotton gin by Eli Whit- 
ney checked its future development at once. This 
invention placed within reach of the manufacturer a 
fiber that was cheaper than flax, that required less care 
in preparation, more easily worked, superior for many 
purposes, and decidedly inferior for very few, and in 
consequence the manufacture of linen was practically 
abandoned. Until within comparatively recent times 
the attempts to reintroduce it have been few and far 
between and generally unsuccessful. Additional rea- 
sons for this are found in the expenditure of time and 
labor entailed by the retting process, in the difficulty 
in spinning and weaving a fiber with as little elasticity 
as this, in the consequent precariousness of the mar- 
gin of profit, and finally, in the fact that the demand 
for the finished product is not nearly as broad or 
general as is that for other textiles. Nevertheless, 
while the linen industry in the United States is not 
extensive to-day, a considerable advance, measured in 
percentages, has been made in the last ten years. 
There are certain fields, such as the manufacture of 
linen carpet yarns, linen thread for the shoemaking 
industry, towels and towelings, in which the American 
manufacturers should be able to compete successfully. 
They have already occupied some and entered into 
others of these fields, and the growth of the industry 
in other directions is generally prophesied. 

Nearly all the flax fiber used in the United States 
is imported from Russia, Holland, Belgium, and Ire- 
land, while a small quantity comes from Italy and 
Canada. A great deal of the so-called “Irish flax” is 
grown in Belgium and sent to Ireland for preparation. 
The flax grown in this country is usually from Riga 
(Russian) or fron Belgium Riga seed. 

The culture of flax requires a deep, well-tilled soil 
in a high state of fertility. Wet soil such as some 
clays is disastrous to the crop. Similarly fatal are 
soils filled with the seeds of weeds. Moist, deep, 
strong loams upon upland in a fairly moist climate are 
especially favorable to the plant. The land must be 
deeply plowed and thoroughly harrowed. Because of 
a disease, flax-wilt, it cannot be cultivated year after 
year upon the same ground; but as the other ordinary 
crops are immune from the spores which remain in 
the soil, flax may be introduced in a rotation once in 
six or eight years. 

Flax is sown early in the spring, broadcast like oats 
or wheat, the seeds being spread evenly at a depth of 
less than an inch... Though the root system is small, 
the growth: of; the plant is rapid, maturity being 
reached -in. about one hundred days. The crop must 
be thoroughly weeded, the operation beginning when 
it is about two.inches above ground, as the quality 
of the plant when choked by weed is poor. The best 
flax is pulled out by the roots. This is done to avoid 
stain. and injury, which would result from soil mois- 
ture while the cut stems were in the shock, to secure 
straws of the greatest possible length, to insure better 
curing of the straw and ripening of the seed, and to 
avoid the blunt cut ends of the fiber. The straw is 
often allowed to dry on the ground, and then to cure 
for two or three weeks in the shocks, though the prac 
tice varies somewhat in different countries. The seeds 
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and leaves are removed by a process called rippling. 
This is done to-day by machinery, the heads of the 
unbound bundles being passed between rapidly-revolv- 
ing corrugated rollers, which crush the seed pods. The 
seeds and leaves are then removed by means of a fan- 
ning mill. After this the straw is stacked until re- 
quired for the retting. 

The flax fibers, which appear to consist of pure cellu- 
lose and show no signs at all of being lignified, are 
held together by an intercellular substance consisting 
mainly of calcium pectate. The object of the retting 
is to decompose or make soluble these woody tissues 
inclosing the cellulose or bast fibers, so that they can 
be removed from the latter by the subsequent processes. 

The water-retting of flax is a biological process in- 
duced by the action of definite organisms, the chief 
of which is an anaerobic Plectridium, which in the 
absence of air ferments the pectin substances of the 
cellular material, uniting the parenchymatous tissues, 


and thus causes a loosening of the bast fibers. The 
absolute exclusion of oxygen, which is necessary in 


order that the fermentation may be set up, is brought 
about by numerous oxygen-consuming bacteria and 
fungi. The products formed by the fermentation of 
the pectin substaices are hydrogen and carbon dioxide 
and organic acids, especially acetic and butyric acid 
and small quantities of valeric and lactic acids. The 


injurious action of the acids produced, especially 
butyric, may be considerably diminished by adding 
alkali or lime to the retting liquid. It has been found 
to be advantageous to inoculate the liquid at the be- 
ginning of the retting with pure cultures of the 
anaerobic Plectridium. 

On the retting process depends the quality of the 
linen, and it is that stage of the industry which pre- 
sents the greatest difficulty. There are three methods 
which can be employed, and of these the simplest and 
least careful is dew-retting. The straw is simply 
spread evenly over the fields like hay to be retted by 
the action of the dew and the elements. The fiber 
resulting from this method is the most uneven and 
the least valuable product of the three processes. With 
the exception of that in use at Northfield, Minn., it is 
the process usually employed in this country. The 
second method, called pool-retting, consists in immers- 
ing the bundles of straw in stagnant pools, the softest 
waters, such as rain water, giving the best results. 
Holes are dug in the ground for this purpose, though 
a great part of the Irish flax is retted in “bog holes.” 
The resulting flax fiber is better than the dew-retted 
product and is lighter in ecclor, being a fairly light 
bluish brown. The third method consisis of immers- 
ing the straw in running water. This is the form 
practised in Belgium, where the finest product of this 
kind in the world, the famous Courtrai flax, is retted 
in the murky waters of the sluggish river Lys. The 
flax straw, in bundles, is placed in crates which are 
weighted with stones and submerged in the water of 
the stream for two periods, each of from four to fifteen 
days according to the temperature and other condi- 
tions. After the first immersion the straw is taken 
out and carefully dried before the second retting. The 
Courtrai flax is of a light creamy color and of superior 
tensile strength. Its excellent qualities appear to be 
due not so much to the retting in sluggishly running 
water as to the actual qualities of that water and the 
peculiar ferment contained therein. 

After the flax has been retted it undergoes a decorti- 
cating process, which removes the bark and the 
loosened, underlying, woody tissues and isolates the 
linen fibers in a purified condition. The first operation 
consists of passing the straw through a breaker, which 
loosens the woody portions of the stems and reduces 
them to fragments to facilitate the following opera- 
tion, the scutching, which whips out the “chive” and 
all other waste matters, leaving the pure flax fiber. 
Within recent years machinery has been designed 
which successfully performs all the operations subse- 
quent to retting, but in former times the work was 
done by hand or with very crude mechanical aids. 
One of the accompanying engravings shows an old- 
time scutching mill, consisting of a large wheel with 
flat radial wooden blades projecting from its periphery. 
These rapidly-revolving blades slashed the waste mat- 
ter from the bundles of flax straw, which were held 
against a flat surface parallel to the plane of the 
wheel. The scutched flax is subsequenty hackled or 
dressed by repeated combings, which remove the short 
and broken or tangled fibers and thereby produce tow. 
Each hackling improves the quality of the fiber and, 
of course, adds to its cost. 

Numerous chemical methods have been proposed for 
retting flax, to improve and shorten the natural pro- 
cesses, and numberless patents have been granted here 
and abroad, covering these artificial methods. Among 
them are processes consisting in heating with water 
under pressure, boiling with solutions of oxalic acid, 
80da ash, caustic soda, or the addition of various 
chemicals to the retting water, such as hydrochloric 
and sulphuric acids, Numerous patents also exist on 
Tetting pools or tanks. Few of all these processes have 
proven of any industrial value, However, one of the 
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exceptions to this appears to be a process covered by 
patents issued to two Belgians, Dr. Georges Loppens 
and Hororé Deswarte. Briefly, the process consists in 
covering a mass of vertically-arranged flax straw in 
special tanks with water, constantly delivering fresh 
water, preferably rain water, beneath the mass and at 
the same time constantly withdrawing the same quan- 
tity of impure water from below the level of the fresh 
water. This method is now used at Northfield, Minn. 
During the first season it was not employed with 
entire success, but it appears that this deficiency may 
be ascribed to inexperience in the handling of the 
apparatus rather than to any fault of the process. 
There is, little doubt that in the future the Loppens 
method, as it is called, will prove entirely successful, 
for it is extremely simple in operation and absolutely 
under the control of the operative. 





Airship Competition at Milan. 

During the Milan exhibition, 1906, the following 
aeronautic competitions will be organized: Dirigible 
airship competition; competition of free balloons carry- 
ing operator; competition of flying devices heavier than 
air; competition of kites; competition of sounding bal- 
loons; photographic competition. All competitions are 
international. 

With the exception of the dirigible airship competi- 
tion, the other competitions will not take place unless 
there are at least two competitors. Should the com- 
petitors only be two, the second prize will not be award- 
ed. The competitors will be allowed, after arrange- 
ment with the committee, to trials hors de concours. 
Only the trials announced and controlled by the com- 
mittee will be available as competitive trials. Among 
the latter the “classification trials” will be chosen for 
the awarding of the prizes. 

Should the number of competitors make it necessary, 
each competition will consist of eliminating trials and 
final trials. The competitors for the final trials will 
be chosen among the better-placed in the eliminating 
trials, and their number will be fixed by the commit- 
tee. 

An international committee for the aeronautic com- 
petitions will be formed, and will be chosen by the 
executive committee of the exposition. To this com- 
mittee all questions regarding organization, execution, 
and surveillance of the competitions will be deferred. 
In these matters it will represent and substitute the 
executive committee. 

The request for entries must be addressed to the 
Comitato Internazionale per i Concorsi Aeronautici, 
Piazza Paolo Ferrari, Milano. A special application 
must be forwarded for each of the competitions the 
applicants are desirous of entering. All applications 
must reach the above-named committee in the time 
limits fixed by the special regulations governing the 
single competitions. 
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Illiterate Children of Immigrants Compared with 
Children of Native Americaus, 


It seems somewhat surprising at first to find a lower 
degree of illiteracy among the children of foreign-born 
parents than among the children of native parents. 
For the former the proportion of illiteracy is 8.8 per 
1,000, for the latter 44.1 per 1,000. This difference, 
however, does not prove that immigrants are more 
anxious than natives to secure for their children the 
advantages of an elementary education. It is explain- 
able by the fact that the foreign-born are concentrated 
in the larger cities to a much greater extent than the 
native population. Comparison for individual cities 
indicates that there is little difference in illiteracy 
between the two classes of children living in the same 
community. But such differences as can be detected 
are usually in favor of the children of native parents. 


What Water Can Do, 

Imagine a perpendicular column of water more than 
one-third of a mile high, twenty-six inches in diameter 
at the top and twenty-four inches in diameter at the bot- 
tom. Those remarkable conditions are complied with, 
as far as power goes, in the Mill Creek plant, which 
operates under a head of 1,960 feet. This little column 
of water, which, if liberated, would be just about 
enough to make a small trout stream, gives a capacity 
of 5,200 horse-power, or enough power to run a good- 
sized ocean-going vessel. As the water strikes the 
buckets of the water-wheel, it has a pressure of 850 
pounds to the square inch. What this pressure im- 
plies is evidenced by the fact that the average loco- 
motive carries steam at a pressure of 190 or 200 pounds 
to the square inch. Were this stream, as it issues from 
the nozzle, turned upon a hillside, the earth would 
fade away before it like snow before a jet of steam. 
Huge bowlders, big as city offices, would tumble into 
ravines with as little effort as a clover burr is carried 
before the hydrant stream on a front lawn. Brick 
walls would crackle like paper, and the hugest sky- 
scrapers crumble before a stream like that of the Mill 
Creek plant. It takes a powerful waterwheel to with- 
atand the tremendous pressure. At Butte Creek, Cal., 
@ single jet of water, six inches in diameter, issues 








from the nozzle at the tremendous velocity of 20,000 
feet a minute. It impinges on the buckets of what 
is said to be the most powerful single waterwheel ever 
built, causing the latter to travel at the rate of ninety- 
four miles an hour, making 400 revolutions a minute. 
This six-inch stream has a capacity of 12,000 horse- 
power. The water for operating the plant is conveyed 
from Butte Creek through a ditch and discharged into 
a regulating reservoir which is 1,500 feet above the 
power house. Two steel pressure pipe lines, thirty 
inches in diameter, conduct the water to the power- 
house.—The World To-day. 
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PROGRESS OF THE NEW JERSEY TUNNELS AND 
SUBWAYS, 

The New York public is so greatly interested in the 
schemes for the further development of the original 
rapid transit Subways, and in the progress of the Penn- 
sylvania tunnels and termina! station, that it probably 
fails to appreciate the magnitude of the scheme of tun- 
nels connecting Jersey City traction syzteris with New 
York, and the equaliy important subways beneath Man- 
hattan which form an integral part of that system. 
Since the amalgamation of the separate companies 
which originally were constructing, each of them, a 
pair of tunnels, one at Morton Street, and the other 
at Fulton and Cortlandt Streets, the work has been 
pushed along with all the energy and speed which 
abundance of capital and an energetic administration 
can command. 

The system, as at present being built, consists of a 
two-track road, placed in two separate 15-foot tubes, 
which will extend from the Delaware, Lackawanna & 
Western Railroad terminal in New Jersey, along the 
shore line to the terminal station of the Gentral Rail- 
road of New Jersey. At the intersection of the Sub- 
way with Fifteenth Street, it will be intersected by 
twin tunnels, which will extend from Thirteenth, Four- 
teenth, and Provost Streets, and connect with the two 
tunnels that have now been opened beneath the Hud- 
son River to the Manhattan side. These two tunnel 
tracks have been carried beneath Morton and Green- 
wich to Christopher Street, and they will branch at 
the junction of Ninth Street and Sixth Avenue, into 
two separate pairs of tunnels, one of which will extend 
beneath Ninth Street to Fourth Avenue to a connec- 
tion with the present Fourth Avenue Rapid Transit 
Subway. The other branch will extend north below 
Sixth Avenu2 to Thirty-third Street, where there will 
be built a large station of ample size to accommodate 
the great traffic which is certain to seek this route. 
At Thirty-third Street, also, the system will be in 
touch with the Pennsylvania Railroad tunnel across 
Manhattan Island, and consequently, New Jersey traf- 
fic, both on the trunk steam railroads and on the sur- 
face trolley lines, will be placed in direct touch with 
the Pennsylvania tunnels and their extensive Long 
Island connections, and with the rapid transit system 
with its many ramifications in Manhattan and Brook- 
lyn. B 

The Jersey shore line Subway, south of the inter- 
section with the Morton Street tunnels, will tap the 
Eric Railroad terminal, the Pennsylvania Railroad 
terminal, and the terminal of the Central Railroad of 
New Jersey. The downtown tunnels, beneath the Hud- 
son, which will consist, like the rest of the system, of 
two single tubes with a single track in each, will ex- 
tend from the Pennsylvania Railroad terminal in New 
Jersey to a large terminal station, which will be lo- 
cated on the two blocks on the west side of Church 
Street between Cortlandt and Fulton Streets. These 
two tracks will diverge from the New Jersey shore, 
one of them passing below Fulton Street, Manhattan, 
and the other below Cortlandt Street. The down-town 
terminal, in addition to the underground tracks, piat- 
forms, etc., incidental to a station of this character, 
will include two twenty-story buildings, one between 
Cortlandt and Dey Streets, and the other between Dey 
and Fulton Streets, and the full cost will be approxt-, 
mately ten million dollars. From the station an un- 
derground foot passage will be constructed through 
Dey Street to the Interborough Subway at Broadway, 
where passengers will be able to make connection with 
trains for Manhattan and the Bronx and for Brooklyn. 

At the present writing the condition of the work is, 
that on the up-town tunnels the north tunnel is com- 
pleted from the shaft on the Jersey side to a point 
where it turns out of Greenwich into Christopher 
Street, while the south-bound tunnel has been built 
from Jersey City to a point where the tunnel turns 
out of Morton into Greenwich Street. The first through 
connection on the south tunnel was made September 22 
of this year, and one ‘of the accompanying illustrations 
shows the first party to be taken through this tunnel 
from New Jersey to New York, an event which was 
celebrated September 29, On the down-town section of 
the road the work of demolishing ‘he buildings on the 
site of the Fulton-Cortlandt terminal is being. pushed 
vigorously by the wrecking companies, who are under 
contract to have at least half of the building removed 
and the ground ready for excavation within ‘ninety 
days, The shafts are being sunk, and the two tunnels 
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driven simultanecusly beneath the river An 
feature, showing the excellent character of 
fact that the the Hudson 


subways, even where 


will be 
important 
the work, 
Company's 
solid rock, will be excavated by the shield method, and 
finished with iron lining 

The striking photograph of which we 
show is that of the interior of one of the finished tun 
Streets. This section 
through a sand and gravel formation, and 
curve driven by the same shield 
was used on the tangents and by the same com 
It had been freely predicted that 


whole of 
they 


is the 
pass through 


throughout segmental 


most those 


nels at Morton and Greenwich 


was built 
the 
that 


pressed-air 


was hydraulic 


method 
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it would be impossible to preserve correct alinement 
when using the shield method on a curve of such sharp 
radius, and the Chief Engineer, Mr. Charles M. Jacobs, 
and his staff of assistants in charge of this work, are 
to be congratulated upon the fact that the two tunnels 
driven on two concentric arcs of circles, although there 
communication between the two, were 
maintained in such exact alinement, that there was 
practically no variation in the distance between their 
centers throughout the whole sweep of the curve. The 
involves some nice in 
and description 


was no direct 


construction of these curves 
strumental work, and the diagram 


will explain how this is done, 
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A precise traverse line is first surveyed in each tun- 
nel and joined at a common point, which is located in 
the east-bound tunnel near the brick bulkhead. This 
precise line has been connected with the surface sur- 
vey by means of one plumb line down the shaft and a 
second line down a pipe located on Morton Street near 
Greenwich Street. The co-ordinates of all transit 
points were then computed. All measured distanceg 
are corrected for the horizontal position of tape and 
for temperature effects. All angles are repeated at 
least forty times by two different men. The angle at 
the point common to the two traverse lines was ob- 
served a large number of times, for apon the correct- 


























One of the Tunnel Air-Locks. 


Break Through the Brick Wall in South Tunnel, Dividing Old from New Work, 








Sharpest tanne! curve driven to date by hydraulic shields under compressed air. 


Tunnel Curve of 150-foot Radius at Morton and Greenwich Streets. 



































View tenenth the Apron Used in Front of Shield in 
Kemoving Rock Obstructions. ‘ 


An Emergency Lock for Tunnel 
at Pier C. 
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Trip of First Party te Pass Through South Tunnel, 


September 29, 1905. 
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ness of this angle depend the relative positions of the 
two tunnels. 

The method by which the position of any ring is ob- 
tained with reference to its correct position can best 
be described by reference to the accompanying sketch. 
In the sketch C is the center of the curve, A and B are 
transit points in the tunnel on the traverse line. When 
the position of a ring with reference to the true center 
line is to be obtained, a transit set at A is sighted to 
B, and the intersection of this line with the leading 
edge of ring marked, and the distance measured from 
A to D. Knowing the distance and bearing of line 
CA, and bearing of AB and the measured distance 
AD, the side CD is computed; by taking the radius 
from this length and offset, O is determined. 

The centering bar is then placed in the leading flange 
of the ring, and the distance from center of ring to 
point D read with the transit at A. This measured off- 
set should equal the offset O, and any variation from 
this is the error of position of the ring as erected. The 
angle at D is computed, and a transit set at this point 
back-sighted to A and angle turned. With the tele- 
scope in this position, pointing to the center of curve, 
the offsets N and 8S to the face of the ring are then 
measured, and their sum gives the “lead” of the iron. 
If this “lead” is fair, these offsets will be zero. All 
important points in the precise line are continually 
being checked, and every care possible taken to have 
accurate work. 
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THE LIFTING POWER OF A SCREW PROPELLER FOR 
AERONAUTICAL WORK. 

Among the various schemes proposed for a practical 
flying machine is that in which one or more horizontal 
propellers are used to lift the machine while other 
vertical propellers afterward drive it forward. Some 
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time ago two well-known French aeronauts—Messrs. 
Louis Goddard and Felix Faure—conducted experi- 
ments with horizontal propellers having two or more 





DIAGRAM SHOWING METHOD OF INSTRUMENTAL 
WORK IN BUILDING TUNNEL ON CURVE. 


blades, the object in view being to determine how 
much could be lifted and what was the most efficient 
propeller. Starting with a six-bladed propelier driven 
by foot power from a specially-rigged bicycle frame 
(with which an upward pull of 3 kilogrammes, or 6.6 
pounds, was obtained) the experimenters kept dimin- 
ishing the number of blades with constantly-improv 
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ing results. A four-bladed propeller gave 7 kilo 
grammes (15.4 pounds) lift, and, finally, with an ordi- 
nary two-bladed propeller, this lift was doubled. As 
this was about the limit with an apparatus propelled 
by pedaling, a 1%-horse-power gasoline motor was next 
used as the propulsive force. With this the lift was 
quickly raised to 23 kilogrammes (50.69 pounds). 
Next, a more efficient screw designed by the well- 
known constructor of aeronautical apparatus, M. Hock- 
engjos, was employed, and with this 30 kilogrammes 
(66.13 pounds) was lifted, or almost one-half the 
weight of the entire apparatus. 

The third attempt was made with a Postel-Vinay 
electric motor as the motive power. The weight of 
the whole machine was reduced to 70 kilogrammes 
(154 1-3 pounds) and the lifting power was increased to 
75 kilogrammes (165 1-3 pounds); so that the inventors 
at last had the pleasure of seeing their creation raise 
itself. By modifying their device somewhat, so that 
the blades were given a reciprocating motion and made 
to beat the air by means of eccentrics, and also by add- 
ing another smaller propeller, revolving in the opposite 
direction, the machine was at length made to lift as 
high as 100 kilogrammes (220 pounds) with an ex- 
penditure of 8 to 10 horse-power. This corresponds to 
a lift of over 20 pounds per horse-power; and, as gaso- 
line motors are now constructed weighing not over 6 
pounds to the horse-power, it is apparently quite prac- 
tical to construct on this principle a machine that will 
actually fly. It is interesting to note that this ap- 


paratus was constructed on somewhat the same plan 
as that outlined by Mr. 8. D. Mott in an article in 
SupPLEMENT, No. 1399. Other experimente along this 
line by the Dufaux brothers, in which these results 
were scarcely equaled, however, were described re- 
cently in our issue of October 21, 1905. 











Power Gasoline Motor. 


The first propeller tried with this apparatas lifted 50.69 pounds and a more efficient one designed by 


Hockengjos raised 64.18 pounds 


The Second Experimental Apparatus, Which Was Propelled by a 134 Horse- 


The Aeronautical Experimenters Grouped Around Their Second 


Apparatus. 


The man in the blouse is Louis Goddard, and the other two men to the right are M. Hockengjos, airship constructor, 


and M, Felix Faure, the inventor of the apparatus, which is called the “Autovoleot.” 
































Aeronaut Louis Goddard Pedaling the First Experimental 


Six-Bladed Propeller with Which 
a Lift of 6.6 Pounds Was 
Obtained. 


The Final Apparatus, Which, Driven by a 10-Horse-Power Electric Motor, Raised 


220 Pounds. 


The propeliers are 644 and 814 fect in diameter and they revolve in opposite directions at 500 and 250 revolutions per minute 
respectively, the lower one having besides an arrangement for giving a flapping movement to the blades, Steel 
ribbons were used to brace the propellers, as piano wire was not strong enough. 
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A NOVEL METHOD OF DOG-SHEARING. 


Considerable surprise has recently been caused on 


the banks of the Seine in the 
of a perambulating outfit for shearing dogs, a practice 


Paris, by appearance 


quite generally in vogue in the French capital. The 
accompanying engraving clearly illustrates this enter 
prising institution. It consists of the usual mechan 


ica'ly-operated shearing apparatus, a small 2',-horse 


power gasoline motor to drive the former, and a rough 
carriage on wheels, upon which the motor and the other 
this outfit 


that 


mechanism are mounted By means of six 


dogs per hour can be sheared, and it is said the 


originator of this peripatetic business is making a 
decided 
that 


generally adoptel. 


seems to be little doubt 


it There 
this 


success of 


before long means of dog-clipping will be 


— store _ 
Los Angeles'’s Glant Water Scheme, 

One of the for 
water supply as which 
which the city 


most extensive projects securing a 


well as electric power has yet 


been outlined by engineers, is a plan by 
of Los Angeles will obtain water in future for domesti 
purposes. As is well known, the question of water is 
one of the most important in the West and Southwest, 
owing to the climate and topography of the country. 
Los Angeles depends upon a single water 


for 


At present 
course. The volume from this stream is sufficient 
the present needs of the people, but the city authorities 
sufficient indefinite 


into have 


have determined to obtain for an 
period. The 


made a thorough 


engineers called consultation 


investigation of the various streams 


and lakes in Southern California, and have decided 
that the most practicable for the purpose intended is 
located in Inyo County Inyo County includes Owens 
Valley, which the river of this name traverses. The 


watershed embraces about 2,000 square miles in area, 
capable of furnishing a volume of water from which a 
flow of 600 cubie feet per second can 
when the 


be supplied continuously 
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ments have practically been made by which bonds for 
this amount will be taken at 4 per cent interest. The 
the riparian rights was $1,500,000. 
The question of raising this sum was decided at a re- 
cent election, when the vote in favor of it was almost 


cost of securing 


unanimous. At present the city requires a flow of 
about 80 cubic feet per second for domestic purposes, 
consequently with the proposed system it will have 
over seven times the volume needed at present, but as 
in the case of New York the people have decided to 
provide for the future, and it is calculated that the 
valley referred to will be sufficient for the require- 


ments of a million population. Compared with other 
waterworks systems of magnitude, that of Los Angeles 
is far greater than any other in the world, considering 
the number of its inhabitants. 

Hitherto the 


chiefly for irrigation purposes, 


water of Owens River has been used 


and in this connection 
some interesting statistics have been compiled by the 
engineers showing the value of a certain quantity ap- 
For 
required 


irrigating various example, 
and one-half 
acre of alfalfa in the valley 
season averages about six tons, one inch of water pro- 
ducing 
ton, consequently the returns from an inch of distribu- 


found, however, 


plied in crops. one 


miner's inches are to grow an 


The yield of an acre in a 
four 


tons. The growers secure about $10 per 


tion net $40 in a season. It has been 
that in the vicinity of Los Angeles one inch of water 
is sufficient for five acres of orange trees. The average 
harvest of this 1,200 to 1,500 
boxes of fruit, which in an ordinary season sell at a 
rate of $2.25 a box. Therefore the use of the water for 
orchard irrigation is of enormous value compared with 
field. As the percentage 


area represents from 


the irrigation of the alfalfa 


of surplus water will be very large for a long period, 
it is intended to utilize this for irrigation in Southern 
California, so that while the cost of obtaining it will 
be very large compared with the water supply usually 
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THE SALMON FISHERIES OF THE NORTHWEST. 
BY DAY ALLEN WILLEY. 

The “run” of the salmon in the waters of streams 
entering the Pacific Ocean in the Northwestern Stateg 
corresponds to a certain extent to the movements of 
the shad from the Atlantic up such rivers as the Hud- 
son, the Susquehanna, and southern watercourses. The 
Pacific salmon, however, is much larger in size, and, 
as is well known, forces its way to the headwaters of 
the stream which it enters, frequently overcoming a 
very swift current and leaping up waterfalls six feet 
and more in height. 

It has been demonstrated by experiments made by 
the United States Fish that the salmon 
hatched out on a certain watercourse always returns 
to it or to an adjacent watercourse after maturity, and 
apparently endeavors to reach the locality of its first 
home. Fish which have been marked to identify them 
have been found in or near the waters which they left 
before reaching maturity. Frequently the salmon is so 
exhausted by the journey upstream, which is sometimes 
hundreds of miles in length, that it floats into shoal 
water and dies if it is not captured. During the season 
of the salmon run, it is a fact that some of the creeks 
in the State of Washington connecting with the sea 
have been so filled with dead and dying fish that the 
waters were polluted for the time being. 

Advantage has been taken of this habit of the salmon 
to catch it with a device which is decidedly unique in 
its construction and operation. It might be termed 
an automatic net, since it not only catches the fish, but 
delivers it into the receptacle from which the salmon is 
taken to be prepared for market. The net is employed 
principally upon the Columbia River, where hundreds 
are in use, especially in the vicinity of the Dalles and 
this formation. As the wheel is operated en- 
tirely by the current of the river, it must be placed 
where the movement of the water is sufficiently rapid 
to revolve it. The salmon wheels are 
of two kinds, one having a movable 


Commission 


above 





storage system is completed 

The watershed in how 
ever, is located in the extreme east 
ern section of the that it 
will be necessary to construct a con- 
duit length. The 
exact distance the en- 
gineers is 209 miles. When completed 
this will be probably the longest con- 
duit of its kind in the world, the only 
one approaching it in length being a 
canal constructed in the Coolgardie 
mining territory of Australia. The 
distance In a straight line from Los 
Angeles to the valley of Owens River 
is 175 miles, but the route will make 
a considerable detour in order to 
avoid ranges of mountains which 
form the western side of the valley. 
As it is, however, no less than ten 


question, 


State, so 


over 200 miles in 


estimated by 








base and the other fastened to the 
shore or to cribwork projecting from 
the bank. The shore wheels are by 
far the largest, some of them being 
fully fifty feet in diameter. As the 
illustrations show, they are not per- 
fectly round, but consist of a Trame- 
work, which is usually divided into 
three or sometimes four sections, 
“This framework is composed of light 
but tough wood, the sides covered 
with stout wire netting reinforced 
with bands of iron. The rim of each 
section is also covered with the same 


material, with the exception of a 
space which is left entirely open. 
The wheel revolves in the usual 


Manner upon an axle, but in each 
section is placed a wooden trough. 
This trough is set at an angle, and 
projects about a foot or so from the 





miles of tupnels must be constructed 
in order to Yomplete the work, while 
for a considerable 
duit will be built 
crete or other supports 


distance the con- 


upon an elevated structure of con- 

This notable aqueduct will be fourteen feet in width 
and of dimensions sufficient to deliver the quantity of 
water referred necessary—600 cubic feet 
second. It will be supplied from a reservoir which 
will be constructed across the Owens River at a point 
_some distance from its mouth, where a dam can be 
constructed at a minimum expense. Already the city 
has secured the riparian rights, and work 
upon the reservoir will be begun in the near future. 
The project is of such magnitude, however, that it is 
estimated fully five years will be required to complete 
the conduit and reservoir, and the terminals in the 
clty. The conduit itself will be composed of concrete. 

As already intimated, the city will not only secure 
a water supply, but also a very extensive horse-power 
for manufacturing As the valley 


elevation 


to when per 


necessary 


ind other purposes 


of Owens River is at a considerable above 


Los Angeles, no pumping stations will be needed As 
a matter of fact, the elevation of the valley is no less 
than 4,200 feet. It is calculated that with a 
of water averaging 600 feet a second flowing through 
a conduit of the dimensions referred to, fully 60,000 
horse-power can be obtained. This will be utilized for 
generating electric current through a series of turbines 
connected. with the necessary electrical units. Conse- 
quently one of the greatest advantages, aside from the 
ample supply of water for domestic purposes, will be 
cheap power. As is well known, Los Angeles is the 
center of several important interurban electric lines, 
while it has probably a greater mileage of trolley lines 
within its limits than any community of its population 
in the United States. It is intended to employ this 
current largely for transportation purposes, although a 
considerable horse-power will be available for manu- 
facturing as well as !llumfination, if desired. 

The cost of the system is estimated at $23,000,000, 
but it has met with such favor that already arrange- 
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furnished American communities, the returns from the 
sale of power, of irrigation rights, and for 
domestic use, it is calculated will well repay the outlay 
incurred. The city authorities have been encouraged 
in carrying out the plan by the Chamber of Commerce 
of Los Angeles, which has been active in promoting 
the scheme. 


electric 
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Spontaneous Ignition of Piles. 

A remarkable case of spontaneous ignition that re- 
cently occurred in erecting. the walls of the new Rotter- 
dam quay is related by the Technische Rundschau. 

Morrison rams had been in use there for some time, 
which by 180 to 200 strokes per minute of the falling 
ram caused a steady advance of the piles. The founda- 
tion -was such that the pillars had to be driven through 
the quicksand down to the solid ground. 

On withdrawing some piles, the points of the latter 
were found, owing to the enormous friction, to have 
been charred entirely and heated to such a point as to 
begin burning spontaneously on coming in contact with 
the air; nor could iron shoes prevent this spontaneous 
ignition. 

It may be said that when leaving the piles in the 
ground this ignition would not result in any damage, 
the charring remaining confined to the surface, and 
the heat being rapidly carried away in the moist sur- 
roundings. 


>< 

The British zoological gardens have recently acquired 
two specimens of the rare talapoin monkey. The tala- 
poin, which receives this name owing to its fancied 
resemblance to a Siamese priest, is the smallest of the 
group of green monkeys (so called from the general 
olive tint of the fur) and is about the same size as a 
squirrel. The head is round, with large ears, the face 
is brightly colored, the naked skin around the eyes is 
orange, and the upper lip and drooping whiskers straw- 
yellow, 





side of the wheel, its lower end being 

directly over another trough which 
leads to the fish collector. This may be a box or 
merely a platform. 

The wheel is suspended in a stout framework, each 
end of the axle being set in grooves, so that it can 
be moved up or down by the use of a block and tackle 
attached to the top of the framework. This is neces- 
sary in order to adjust the wheel to the height of the 
water, for at times the Columbia River rises from 
twenty to thirty feet, and if the wheel were immovable 
it would be too far under water to be of service. Con- 
sequently, the apparatus is raised or lowered to such 
a degree that about four feet of the wheel is con- 
tinnally submerged, the submerged portion acting like 
the paddle of a steamboat wheel. To resist the pres- 
sure of the water, which is very great, especially dur- 
ing flood time, the framework into which the wheel is 
set is built of heavy beams bolted together, and an- 
chored to the shore not only by other beams, but fre- 
quently by steel cables, where the apparatus is not set 
into a fishway. 

As the wheel revolves in the water, each of the com- 
partments into which it is divided is successively sub- 
merged, the motion of course being downstream. The 
salmon in their ascent, going in the opposite direction, 
strike the rim of the wheel as it revolves, or pass into 
one of the compartments. If they hit against the net- 
ting and fall away from it, they drop into the opening, 
as each projects beyond the netted portion of the rim. 
As the wheel turns, the imprisoned fish are swung 
around with it, and drop into the trough in the bottom 
of the compartment. Through this they slide into the 
larger trough, and then also by gravity are deposited 
in the fish collector. 

When the fish are thrown into the collector, they are 
taken out by hand and killed and cleaned on the plat- 
form or in the shed, which may be built near at hand. 
A few strokes of the knife remove the head and en- 
trails, when they are ready to be packed and sent 
away or sold to a local buyer. The killing and clean: 
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ing room is provided with a trapdoor, through which 
the refuse is dropped into the river. 
The floating wheels are usually attached to the end 


of a scow, and 


while similar in 
shape and con- 
struction, are 
really consider- 
ably smaller than 


the shore wheels. 
They are attached 
to the scow by 
means of beams, 
which extend 
from a point be- 
neath the axles to 
the deck. The 
beams move in 
sockets, and are 
held in position 
by wire ropes or 
cables, leading 
over a framework 
on the foredeck of 
the scow, winding 
on hand wind- 
lasses. By means 
of the cable sys- 
tem the wheel 
can be raised and 
lowered, and thus 
adjusted to the 
depth of water. 
The scow is an- 
chored or moored 
to the shore, with 
the wheel end 
projecting down 
stream. Conse- 
quently, the 
wheel must be re- 
volved by the cur 
rent which flows 
underneath the 
craft, and the rim 
usually is placed 
about four feet 
lower than the 
bottom of the 
scow, in order to 
secure enough 
momentum. The 
scow is provided 
with a cabin, 
which forms the 
living quarters of 
the crew, some- 
times a shed for 
cleaning, although 
this work is fre 
quently done up- 
on the dock itself 

Such is the 
number of fish 
passing up the 
river during the 
“run” season, 
that from a sin- 
gle wheel fifty 
tons have some- 
times been taken 
in twenty - four 
hours, as the fish- 
ing can be car- 
ried on at night 
by means of arti- 
ficial illumina- 
tion. It is a fact 
that some of the 
larger companies, 
Maintaining a 
dozen or more 
wheels alon g- 
shore, have an 
electrical system 
by which each 
wheel is illumi- 
hated by arc 
lamps. On the 
Columbia the 
wheels are some- 
times termed the 
“wheels of for- 
tune,” by reason 
of the profits 
which are derived 
by the individ 
uals and compan- 
fes owning them 
—some of the 
wheels earning 
from $600 to 
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$1,000 ina day. Advantage is taken of localities where 
points jut out into the river, the wheel being set at 
the extremity of the point. Usually a leadway for the 
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fish is built on the river side of the wheel, so that the 
course of the salmon which come upstream between the 
end of the leadway and the shore is diverted to the 


wheel. Where the 
shore line is but 
little curved, 
however, fishways 
are built support- 
ed by cribs of 
stonework, an 4 
the fish wheel set 
into the crib, as 
shown by the ac- 
companying fllus- 
tration. Until re- 
cently some of 
the leadways 
reached so far 
across the open 
river that the 
passage of the 
fish was almost 
prevented. This 
resulted in a law 
being passed, al- 
lowing the ways 
to be constructed 
only for certain 
distances and in 
certain directions. 
As it is, however, 
the run of the 
salmon has been 
decreasing from 
year to year, and 
is now of smal! 
proportions ¢ o m- 
pared with the 
numbers which 
ascended the Col- 
umbia ten years 
ago. Fishermen 
say that this is 
true of nearly al) 
of the streams 
frequented by the 
fish in Washing- 
ton and Oregon. 
BEA eee: 
The argument 
that small quan- 
tities of deletert- 
ous substances as 
preservatives o f 
food may be used 
without harm is 
not logical, nor 
can it be based 
upon the result 
of experiment. 
The use of boric 
acid and equiv- 
alent amounts of 
borax should be 
restricted to those 
cases where the 
necessity therefor 
is clearly mani- 
fest, and where it 
is demonstrable 
that other meth- 
ods of food pres- 
ervation are not 
applicable, and 
that without the 
use of such a pre- 
servative the del- 
eterious effects 
produced by the 
foods themselves 
by reason of de- 
composition 
would be far 
greater than could 
possibly come 
from the use of 
the preservative. 
As a matter of 
public informa- 
tion, and forthe 
protection of the 
young, sick, and 
the debilitated, 
each article of 
food should be 
plainly labeled 
and branded, so 
as to show the 
character an d 
quantity of the 
preservative ¢ m- 
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The Utilization of Peat in Germany. 
BY ARTHUR FP. HALL. 

The inventors of most known processes of briquetting 
peat have attempted to treat the raw peat by means 
of pressure. In only two processes is the peat coked. 
Doubtless the briquettes produced are much better than 
the ordinary dried peat, and possess a far greater cal- 
orific power and specific gravity. But the use of such 
briquettes has been confined largely to the places of 
their manufacture, because of the expense of transpor- 
tation and of the impossibility of successfully com- 
peting with coal in localities where coal is readily ob- 
tained. Even in Germany, which may well be regarded 
as the home of the briquetting industry, such peat 
briquettes have been displaced by other forms of arti- 
ficial fuel. Of the two processes for coking peat re- 
ferred to, one has already failed because of the expense 
incurred in evaporating the moisture in the peat before 
coking. The only process which has at all succeeded is 
the Ziegler process, which it is my purpose to describe 
in this article 

The purpose of this process is to convert the peat, 
which contains 90 to 95 per cent of moisture, into a 
good, compact, smokeless fuel. All the products which 
are contained in the peat itself are recovered, and all 
the heat generated is utilized, thereby avoiding the ne 
cessity of using any other fuel. The process is, there- 
fore, continuous and self-sustaining. 

The peat is assembled in the usual manner by the 
ordinary peat machines which mold and press the peat 
into squares. The peat is then allowed to dry in the 
open air until it contains only about 50 or 60 per cent 
of moisture. The product thus obtained is placed in 
drying chambers which are heated by the burnt gases 
from the furnaces. The peat slowly passes through 
these chambers and emerges quite dry, but still contain- 
ing 20 to 25 per cent of water. It is now ready to be 
coked. By means of endless belts the dried peat is con- 
veyed to the top of the furnaces, into which it is con- 
veyed at regular intervals. 

The furnaces are vertical and are air-tight. The 
peat, therefore, passes through them without coming 
into contact with the outer air. The gas is generated 
by the distillation of the peat and used as fuel. The 
products of distillation, namely, tar, tar water, and gas, 
are drawn off from the furnaces at different elevations 
by means of exhausters. They are then condensed so 
that the tar is separated from the tar water and gas. 
After passing a water-sealed valve, the gas is allowed 
to enter the furnaces and is there burned. There is 
an excess of gas, and this is used either to heat the 
boilers or to drive gas engines, which, in turn, furnish 
the necessary power required in the process. 

From tests made in a German factory it seems that 
one ion of peat (90 to 95 per cent moisture) produces 
700 pounds of coke, 800 pounds of tar water, 80 pounds 
of tar, and 420 pounds of gas (6,650 cubic feet). From 
the 800 pounds of tar water there are obtained 8 pounds 
of ammonium sulphate, 12 pounds of acetic acid, and 12 
pounds of wood alcohol. 

The tar is used in Germany for the impregnation of 
wood. The coke constitutes a very valuable fuel in 
large iron and steel factories. The dust from the coke 
is bought by the Russian and German governments and 
manufactured into smokeless fuel briquettes by a secret 
process, which briquettes are used on war vessels. 
Something of the comparative calorific power of this 
fuel and of other fuels can be gathered from the follow- 


ing table: 
Mie ska beeen eeees beens 5,760 B. T. U 
I <n cc tebs eda sens 6,840 ? 
ee 7,290 7 
LIND 9 cd cbcvcecens’ 11,000 a 
Ordinary gas coke ....... 12,060 4 
cs cele smshetbaeen’ 12,676 = 
Semi-bituminous coal ......... 13,000 . 
Rina benee caiasndseenee 13,804 7 
EOP rrr ee ee 14,600 » 


The comparative compositions of peat, coke, and char- 
coal are given by the following table: 


Coke. Charcoal. 

Carbon 84.23 85.18 
nd ies cotesdbbbeces 1.93 2.88 
SEED nckbercccceedséaeces 6.28 3.44 
cede cog onseaeeekwes 4.47 6.04 
BEE iin cbn tcc vsqdeeadbeans 3.09 2.46 
SE edieccccccbaceeapese 

Ere re 


Each furnace is so constructed that in twenty-four 
hours there are produced from 33,333 pounds of peat 
(20 to 26. per cent moisture) about 11,668 pounds of 
coke, 13,333 pounds of tar water, 1,333 pounds of tar, 
and 6,999 pounds of gas (110,833 cubic feet). 
8+ 

A new -type of bullet, known as the “D,” is being 
served to the French infantry. This projectile consists 
of a cigar-shaped cylinder of bronze, instead of lead, 
and is cased with nickel, as is the old Lebel bullet. 
On being fired it revolves at the rate of 3,600 turns a 
second during its flight, At 800 yards it will penetrate 





the equivalent bulk and resistance of six men standing 
one behind the other. 


The new cartridge is absolutely 
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smokeless. All the Lebel rifles of the French infantry 
are being refitted for the “D” bullet with fresh sights 
up to 2,400 meters. 

_ ee 
DEPTH GAGE FOR BRACE BITS. 

The occasion often arises when it is desirable to 
drill a hole or a number of holes of a certain definite 
depth; but with the ordinary tools no means are pro 
vided for determining to what depth the drill or bit 
has penetrated. Mr. Edward J. Tiede, of 433 Johnson 
Street, Buffalo, N. Y., is thé inventor of a simple at- 
tachment for bits, which will accurately gage the 
depth of the bore. This gage may be set to a certain 
mark and the _ hole 
drilled until the gage is 
reached, or the device 
may be used at any time 
to measure depth of the 
hole. The attach- 
ment consists of a sim- 
ple clamp, which may 
be applied to the shank 
of the bit, and a gage 
bar adapted to be ad- 
justed in this clamp. 
As shown in one of the 
engravings, the clamp 
is composed of two 
members hinged  to- 
gether at one edge, and 
adapted to be closed on- 
to the shank of the bit. 
The members are held 
in this closed position 
by a spring latch, which 
snaps over a pin. By 
means of a_ thumb- 
screw threaded through 
one of the members and 
bearing against the 
shank, the clamp may 
be secured at any de- 
sired height on the bit. 
The gage bar passes through an opening in the other 
member of the clamp, and is fastened by a thumb- 
screw. This gage bar is graduated to inches, centi- 
meters, or any other desired measure. The clamp 
should be so set that the zero mark of the scale comes 
in line with the upper face of the clamp, while the 
lower end of the bar reaches to the end of the bit. 
Then, if it is desired to drill a hole of say two inches 
depth in a block of wood, the gage bar would be raised 
until the two-inch mark came in line with the top of 
the clamp, and the brace would be operated until the 
end of the gage bar touched the surface of the wood. 
By keeping the gage at the proper adjustment, any 
number of holes of equal depth may be bored. The 
principal advantage of the attachment lies in the ease 
with which it may be applied to or removed from the 
bit shank. 


DEPTH GAGE FOR 
BRACE BITS. 


———  s-6-- a 
AN IMPROVED EXCAVATOR. 
We illustrate in the accompanying engraving a re- 
cently invented excavator, which is of the sectional 
bucket type. The excavator has a very simple con- 
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AN IMPROVED EXCAVATOR. 


struction, and is provided with improved operating 
mechanism. It will be noted that no chains, or similar 
devices, are used for operating the bucket. Our illus- 
tration shows a section view of the excavator with the 
bucket in closed position, while the open position is 
indicated by dotted lines. The closed bucket has the 
form of a hemisphere comprising four segments. 
These segments, which have the form of spherical tri- 
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angles, are pivoted at their outer edges to brackets ex. 
tending from the frame of the excavator. Each seg- 
ment carries a pair of arms A (shown also in the plan 
view, Fig. 2) and these are connected by means of links 
B to a cylinder C. The cylinder is formed with later. 
ally-disposed lugs, which are received in channels or 
guides on the main frame of the device. This arrange. 
ment permits of vertical movement of the cylinder, to 
provide for the opening and closing of the bucket geg- 
ments. Within the cylinder is a piston head carried 
on a piston rod, which extends through a crosshead 
at the top of the main frame. A nut on the piston 
rod rests on the crosshead, so that the piston head ig 
suspended therefrom. The excavator is lifted by a 
cable attached to a bail on the crosshead. In use the 
excavator is lowered into the water, with the bucket 
open, as shown by dotted lines in Fig. 1. The seg- 
ments naturally assume this position, as the cylinder 
slides by gravity down the tracks until it rests on the 
piston head. Then to close the bucket a valve is 
turned, admitting steam into the cylinder through the 
pipe D. The steam acting between the stationary pis- 
ton and the upper cylinder head causes the cylinder 
to rise to the position shown in full lines in the engray- 
ing, and thereby closes the bucket. A small vent pipe 
at the lower end of the cylinder permits escape of the 
air below the piston. To open the bucket again, the 
valve is turned to permit escape of the steam from 
the cylinder, when the latter will drop to open posi- 
tion. A patent on this improved excavator has just 
been granted to Mr. W. H. Onion, 2518 Canal Street, 
New Orleans, La. 

—— +o CO 

Official Meteorological Summary, New York, N. Y., 

November, 1905. 

Atmospheric pressure: Mean, 30.04; highest, 30.59; 
lowest, 29.52. Temperature: Highest, 63; date, 29th; 
lowest, 19; date, 30th; mean of warmest day, 56; 
date, 29th; coldest day, 30; date, 14th; mean of maxi- 
mum for the month, 51.1; mean of minimum, 36.6; 
absolute mean, 43.8; normal, 43.7; average daily ex- 
cess compared with mean of 35 years, +0.1. Warmest 
mean temperature for November, 50, in 1902. Coldest 
mean, 37, in 1873. Absolute maximum and minimum 
for this month for 35 years, 74, and 7. Average daily 
deficiency since January 1, —0.1. Precipitation: 1.67; 
greatest in 24 hours, 1.42; date, 28th and 29th; aver- 
age for this month for 35 years, 3.52; deficiency, 
—1.85; deficiency since January 1, —0.44. Greatest 
precipitation, 9.82, in 1889; least, 0.82, in 1890. Snow, 
trace. Wind: Prevailing direction, N. W.; total move- 
ment, 10.271; average hourly velocity, 14.3; maximum 
velocity, 48 miles per hour. Weather: Clear days, 11; 
partly cloudy, 13; cloudy, 6. 
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A New Process of Regenerating Rubber, 

A European process for regenerating old rubber has 
for its principle the separation of the caoutchouc proper 
contained in vulcanized rubber from the mineral and 
other matter which have been incorporated into it, 
sueth as sulphur, etc. The first operation consists in 
dissolving the vulcanized rubber in one of the usual 
solvents, using petroleum preferably either alone or 
with benzine added to it. After treating for a certain 
time the insoluble matter is separated by filtering 
under pressure, or by a centrifugal machine. The so- 
lution when separated from the insoluble matter is 
evaporated to the consistence of syrup under a reduced 
pressure and is then taken up by acetone. The liquid 
which is thus obtained is first boiled and then decanted 
off and the rubber is again taken up by an alcoholic 
soda solution. After boiling and pouring off a second 
time, the rubber is treated with boiling alcohol. 
After the alcohol is taken off, the rubber is washed 
with water and then dried by superheated steam, 
which removes the last trace of alcohol and water it 


may contain. 
_—_—————({@O09 or 





The Current Supplement. 


The current SupPLEMENT, No. 1562, opens with what 
is perhaps the most exhaustive article which has thus 
far appeared on the electrification of the New York 
Central's terminal lines. The article is elaborately 
iliustrated with views of power houses, stations, rolling 
stock, and track construction. Of interest to the ama- 
teur mechanic is an article on lathes. Mr. Ernest A. 
Dowson, whose name will ever be associated with the 
development of producer-gas, recently read a paper be- 
fore the Birmingham Association of Mechanical Engi- 
neers on “The Use of Gas for Power and Heating.” 
This paper may be considered an authoritative exposi- 
tion of a most important subject. The first installment 
of the paper appears in the current SuppLementT. Mr. 
R. von Lendenfeld discusses the relation of wing sur- 
face to weight, a subject of immense importance to 
aeronauts. The construction of a reinforced concrete 
power house is described. An interesting radial snow- 
plow has been invented, which is particulariy effective 
on the curves of street railways. This snow-plow is 
described and illustrated. The usual formule and 
notes will be found in their accustomed places. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

ELECTRIC GENERATOR.—M. ScHWART2, 
New York, N. ¥. This invention relates to 
electric generators, such as dynamos. The 
general object of the invention is to produce 
an economical conversion of energy into elec- 
tricity. The inventor accomplishes his object 
by using inclined pole pieces and inclined or 
helical windings for the armature. In this 
way the drag on the armature is exerted in an 
inclined direction. One component of this 
inclined force is parallel to the shaft and 
the other at right angles to the shaft. This 
latter force is the only substantial resistance 
to the rotation and is less than that developed 
by an uninclined winding. The force parallel 
with the shaft is also taken advantage of to 
reduce the frictional resistance by supporting 
part of the weight of the armature, the dynamo 
being constructed with a vertical shaft. 





Of General Interest, 

BOTTLE-CLOSURE.—-H, A. OLsson, New 
York, N. Y. The principal object of this in- 
ventor is to provide means for effectually clos- 
ing the tops of bottles and other receptacles, 
and while it is capable of general use it is 
especially adapted for use on milk-bottles. He 
comprises means for effectually closing bot- 
tles and also for protecting the Interiors from 
the entrance of dirt and the like, the whole 
device being formed in such a manner as to 
render it inexpensive and easily constructed 
and employed. 

MINER'S LAMP.—D. B. Herron, New Phil- 
adelphia, Ohio. The miner’s safety depends 
always upon his lamp, and this one has sev- 
eral advantages. It may be removed from 
the support for the purpose of cleaning or 
filling without removing the cap, since the 
grooves will always guide the point of the 
hook into the opening. A V-shaped opening In 
the front of the support assists this guiding 
movement. When engaged in the opening, the 
catch by engaging the barb prevents with- 
drawal of the hook, and the lug engaging the 
apex of the V-shaped opening prevents side- 
wise movement of the lamp. It is impossible 
to lose a lamp provided with this improvement. 

CALCULATING DEVICE.—C. M. Youna, 
San Francisco, Cal. The principal objects in 
this improvement are to provide a simple and 
accurate calculating device and more par- 
ticularly one performing the operation of mul- 
tiplication, The device may be used either 
to impress the values of products of factors 
upon the minds of pupils, facilitating their 
learning of multiplication-tables or for per 
forming more complicated calculations. 





Household Utilities, 


SLIDING DOOR.—J. 8. ScHLosseER, Hills- 
dale, Mich. The inventor particularly embod 
jes the novel construction of a track upon 
which the door-supporting rollers move, the 


object being to so arrange the parts that upon 
sliding the door toward opening position it 
will be swung outward with relation to the 
building, car, or other structure to which it 
may be attached, thus preventing the scratch- 
ing or marring of the surface of the building, 
car, or the like, and, further, to provide for 
a tight or close contact of the door against 
the building when in closed position. 

SLIDING-DOOR HANGER AND MEANS 
FOR MOVING THE DOOR.—H. C. Prnrcy, 
Natchitoches, La. The invention relates to an 
improvement in hangers for car-doors, and 
more particularly to the manner of hanging 
such doors and operating them, whereby they 
may be more expeditiously and easily opened 
and closed than is possible with the ordinary 
method of hanging doors in common use. The 
invention consists, broadly, in the combination, 
with a door, of a device rotatively mounted on 
said door and engaging with its periphery a 
track, whereby its revolution will cause the 
door to travel forwardly or backwardly on 
said track. 





Machines and Mechanical Devices, 

OIL-CLOTH-PRINTING MACHINE.—W. H. 
Watpron, New Brunswick, N. J. The inven- 
tion relates to machines for imprinting de- 
signs in various colors upon oll-cloth and other 
fabrics by the use of intermittently-reciprocat- 
ing printing-blocks. The object is to provide 
a machine for printing oil-cloth arranged to 
insure a positive locking of the intermittent 
driving mechanism for the color-trough, to 
cause an easy driving and locking of the said 
mechanism without shock or jar, to allow con- 
venient adjustment or detachment of the print- 
ing-blocks, and to reduce weight of color-trough 
to a minimum. 

APRON-GUIDE FOR MANGLDS.—P. E. 
Brapiey, Jersey City, N. J. In this patent 
the invention relates to the guiding of aprons 
used on laundry machinery, such as mangles. 
The object of the invention is the provision 
of improved means for preventing the aprons 
from creeping laterally upon their rollers. The 


application of the invention in no way inter- 


feres with the norma! operation of a mangle. 





Prime Movers and Their Accessories. 

AUTOMATIC CURRENT-MOTOR.—J. Rosen, 
Spokane, Wash. The improvement refers to 
automatic current-motors to be used for utiliz- 
ing the power of moving currents, such as 
those for streams and rivers. It concerns it- 





self especially with that type of current-motor 
which contemplates the use of a vane carried 
in the water and operating so as to be auto 
matically tripped to reverse its position upon 
its sweep. The object is to simplify and im- 
prove construction of the tripping mechanism 
with a view to giving the same a desirable 
flexibility. 

MULTIPLE-CAR LOCOMOTIVE.—4J. J. 
Trogcer, Chicago, Ill. One object of the in- 
ventor is to overcome previous faults, by con- 
necting all wheels of the car with the locomo- 
tive in such a manner that each of the wheels 
fe a driving-wheel. Consequently addition of 
more load to cars only makes the drive-wheels 
press upon rails with greater force, and so 
provides for the more ready propulsion of the 
train, provided there is sufficient power. 
Moreover, instead of making the engine suffi- 
ciently heavy to provide needed friction for 
the load it is going to carry it will only be 
necessary to make it heavy enough to provide 
the power, as the weight of the cars and their 
loads is depended upon to produce the desired 
friction. 

Nots.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 
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(9846) T. H. P. asks: Is there any 
magnetic rod, or anything of the kind in use, 
for locating gold or silver? If so, where can 
I get one? A. There is no possibile means of 
locating gold or silver ore by magnetism. Mag- 
netism has no effect whatever on elther of 
these metals, and any claim to locate deposits 
in the earth by a magnetic rod has no basis. 


(9847) P. G. P. asks: Please tell me 
what is the nature of phosphorus? Can It be 
kept In a sealed bottle indefinitely? Will it 
retain its light-giving properties indefinitely? 
Will heat affect it? A. Phosphorus is one of 
the elementary substances, just as iron and 
lead are elements. It does not give light when 
it has been shut up in a bottle for some 
time. It can be kept under water anywhere 
So Jong as it is kept away from oxygen it can 
not give light or take fire. If the oxygen of 
the alr has access to it, it grows hot and 
takes fire. Its light is due to the slow combus- 
tion of the phosphorus by oxygen, causing it to 
glow in the dark. 


(9848) R.T. P. says: Will you please 
inform me how to polish aluminium? A. We 
would say that it is possible to get a beantifal 
finish on aluminium castings if the metal is 
cast under just the right conditions and 'n 
just the right kind of mold, but that it ts 
very difficult indeed to polish aluminium which 
has been machined. The only suggestion we 
have to offer is to use a buffing wheel at high 
speed of cloth, felt, or leather, and to polish 
the aluminium in the same way you would 
silver, using fine emery, rotten stone, pumice 
stone, or whiting. 





INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were issued 
for the Week Ending 
November 28, 1905 
AND BACH BEARING THAT DATE 
Ren getess and of Tet cheap capes et Chap eaten 
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This is a thoroughly practical magazine, dealing -with 

the home and its ‘surroundings. Avn ideal journal deal- 

ing not only with buildings but with country life as well. 
The aim of the magazine has been to stimulate among its 
readers a wider interest in the beautifying of the home. 
The articles deal with not only the house exterior but the 
interior plans and arrangements and the subject of decora- 
tion as well. The peat as an adjunct or frame of the 
mansion, receives its full share of attention, and each issue 
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books on the subject. Spangenberg’s Steam 

neering exactly answers your purpose. Written 
engineers, and written so you can understand it, 
Coupon below 


lt You Are in Earnest went peta lg and ra ae 


in Steam Engineering wants answers to his ques- 

The eitesies tions relating to first principles, and these he 
fonds in Spangenberg’s 157 questions and answers reiat- 

te steam engineering, ® 1%? page book intended for begin. 
Bersonly. Price, 76 cents. See coupon below. 
To the boy or man whose ignorance of —— from whate 
prevents his advancement, Spangeuberg’s Practical arith: 
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F. Caldwell ........ 


Guaenion system. traveling, 
= S nickel matte, n 
a Ae: errs ir 
Googe refinin — agg * 
Copper ores, fluxing, 
Copper stamping mac Ras 


Core for rolls, C. W. Lym 


Corking apparatus, G. T. 


L 
Cotten cupper or spacer, J. 


Cotton picker’s sack carrier, W. A. By . 806,708 
Couch and invalid chair, combined, KE. 
ano ee he nae vei sabe wea nel oe ean 806,805 
Coupling, M. L. Senderling ......... . e+. 306,074 
Cracker conveyer and distributer, C. C. 
EERE T RE SPRL Sk. DESY ene 805, 625 


Cranbe ry spperstere, feed 

L. ayden 
Crank ahatt. F. C. Osborn 
Crete, folding ez, J. 8 
Creasing machine, J. Naze 


Cultivating implement, B. A. Briggs, Jr. 


Cultivating eeeereent, —_ 


Cultivator, Frary Sree 806,789 
Cultivator, hand, p* P. Marshall .......... 805,976 
Cultivator, lister, L. KE. Waterman ........ 805,601 


Cultivator, planter, and 


TREO cc ccc cccccsceces 


Current motor, H. 
Curtain fixture, C. 
Curtain pole ring, J. Kroder 


Cuspidor, railway car, H. i. OS 
Cutter bead for shaft turning machines, 


SB. GyiBe cecicsccrs 


Cutting device, C. F. Williams .......... 


Dental plates, manufacture 
Malone 
Derrick, E. A. Sohn 


Diamidoformy! diphenylamin 
Sohst 


same, O. 


Die. See Lacing ‘ forming die. 

Dispensing vessel, Pfeifer & Raymond..... 
Display stand, Way & Kolb 
Distillation, apparatus for 


—— of resinous 


Dredger attachment, H. 
Dredging apparatus, F. 





ing, N. V. Hy- 

















Scientific 





805, 629 
C. Berghoefer.. 805,520 


iddle 
W. Gilleland... 805,908 
rd. 


attachment for, 


sy, V. &. Price. 805,972 


roller, F. B. 





of roof, 





obtaining the 
woods by dry, 








Drill, J. PB. CObOMMaR 0 occccccescsccscscces 
Drill and drill frame, 
BromGDOGks nonce cscccscsecccccseses 805, 
Dust guard, EB. Demegre .........0+.0+5- 806,717 
Dye — making same, monoazo, T. Kroa- 
AbeURAKEsb90R 904s pendue oss anes vis . 806,918 

Dye and aking same, naphthalene, RB. 
Cen bannwdedes bandescberesceds onus 806,055 

Electric cireuit automatic segulater, M 
y MD ccc vccccasscosseseceses 505 


Electric current generator, 
P. Wri 


Electric cut out, 


Electrie drill, 8S. D. Stoyehet. 


Electric furnace, J. 8. Dort 


Electric generator controlling ‘device, M. 


von Hoor, et al ....... 
Electrostatic separation, P. 
Elevator car brake apparat 


Embossing and printing wate, 


Avri ’ 
wnsnsy. means 4 storing and applying, 
L. 


G. Knox ...... 


eae 2 lubricator, "incometive, W. M. Smith 806,014 
fngine muffier, internal combustion, F. J. 


owing 
Engines and winding spools, combined 
mount and derrick for, H. A. Hettinger 805,955 
Engines, Ls 7 ——ae for internal com- 
itehell Lewis 


bustion 


wv. 








805,725 
H. Wynne.... 806,604 
us, V. aogies,- 806,818 


eccotercenesoece 806,083 


sipesececses 805,981 





Engraving machine, P. = Avril.... 806,608, 805,700 
-} Exercising hin tectrical jar, RB: Ms, 


0. Hammond .......... 


Extension table, ". A. Hanson 
Eyeglasses, W. H. A. Ee ance De cece 


M4 ‘astening device, 
J. ral; 


Feed trough, raight. 
Felt waterproof emeseonie F. N. Pease.. 
Fence post and wire fastener, combined, 


A. E. Engesetter ..... 


Fence post, metal, J. H. Soeiteaane Were 


Fencing, anchorage for wi 


ebt 
Fertilizer distributer and _ cctton 


planter, combi 


: ‘ 806, 
Fiber cleaning machine, H. J. Boeken... 
sapere, jointed, A. Schoenhut ............ 806, 
arch, E. M. Anderson ..... 


Filing tray, L. C. Walker 


rte material in crevices, ma 


T. Fitegerald, 


uring, z 
Pilling — terial, producing, J. 
noe 


Finger ring, leaf turning. 


Fire extinguisher system, automatic, J. @ 


. D. Nolen ......+- 

Fire hose, life ew 
supporting, Fr 

Firearm, F. P. & 
yuearm, os Young — os 
Firea A. W. Savage ... 
Fishing. "reel, W. Carter .. 
Flagstaff support, G. Brown 


— Danan and making same, J. @. 


Flower pot, R. A. 


Sedlacek 
Flux to cylindric bodies, machine for apply- 


ing, ©. H. Azone 
F enter * tork, d. . Wolfe 
Folding chair, C. 


tth 
Folding machine sheet assembling 


B. H. gee 
Forge, . Wendt 
Funnel Ry ‘liquid, filling 

E. Landy 


Furnace, J. "s. Hoover 
Furnace, J. 8. Walker 
Furnace charging egparate 


wae 334 ae heat travel controller for, 





Gage. * See Jointer gage. 
Garbage bag, Deegan 


Garment fastener, B. —- ghnaeetenqase 


Garment hoo! 


Gas furnaces, sight "cock for, L. P. 


Gas =. acetylene, 
Gas lighter, electric, J. 
Gas mantles, holder or 

cent, H. 





Gas washer, 


Gases, a “ar for cleaning menntacturet, 
L. 


Low 
Gasket, J. W. 
Gate, L. ©. Sw 
Gate, RB. R. Spoore 


805, 
Gear cutting machine, spiral, T. Fawcus... 806,075 
oe 


Gear, friction drive 
Gear, toanemsiasten, 


Gearing, differential, R. symmonds 


Germicidal cake 


Glass cylinders, severing y J. 


ns 
Glass "glanens manufacture of, B. C. 


Glass rolling apparatus, A. 





Miada ........-- 


805,952 
805,540 





re, Wheelock & 





A. Ramage. . 


te, ‘device for 





3, BE. W. Lind- 








angi 
H. Symonds. 


E. Trafant.. 805,504 
805, 











808.000; jg 
Meyer ..+++3.- O57 


American 467 








Type G. 4-cylinder Light Touring Car 
Air-cooled. be Ay pg gio y coma ‘Three speeds and reverse, New and perfect dise clutch. 


4 . ” 


Franklin ‘Air-cooling 
Franklin Horse-power 


Why does 12 “Franklin horse- -power” do all that 20 horse-power 
will do in any other car? 
Because Franklin air-cooling means also Franklin engineering, 


% | lightness, strength and springs. 


No plumbing weight nor complications. Little engine-metal, but 


888! great strength and,refinement in it; great power out of it; and the 
power preserved and put to work. 


Few parts, small friction; extreme toughness; a light load to 
carry ; no interference ; and big ability to carry it. 


You want the power that does the work 


Four models for 1906.. E, 4-cylinder Runabout, 12 “‘ Franklin horse- poy ** 1100 
Ibs,, $1400 f.o.b. Syracuse. G, described above. D, 4-cylinder Touri 
“© Pranklin horse-power,"’ 1800 Ibs., $2,800 f.o.b, Syracuse. H, bor Towstag Ces. 3 
Car, 30 ‘‘ Franklin horse-power,’’ 2400 Ibs., $4000 f.0.b. Syracuse. 


F Send for books 
H: H. FRANKLIN MFG. CO., Syracuse, N. Y., M.A. L. A. M. 

















OU may be so well and 
strong that the thought 
of the necessity for Life In- 
surance hardly ever crosses 
your mind. But it should oc- 
cur to you, upon reflection, 
that life insurance is not ob- 
tainable after a man’s health is 
seriously impaired and when 
his days are clearly numbered. 
Now when @man can save a little money year by year 
without feeling it, when he ca lay up a substantial fund 
against the day of his departure—when this protection 
for his family zs possible and even very easy, what would 
be your estimate of him if they should be left penniless? 
Is your life insured? ‘The holders of over six mil- 
lion policies in The Prudential had reasons for insuring 
their lives in this company, It would be decidedly worth 
your while to know why and how The Prudential can 
satisfy the demand for economy, convenience, security 
and promptness in veritable Life Insurance. 


The Prudential 


INSURANCE COMPANY OF AMERICA 
Incorporated as a Stock Company by the State of New Jersey 
JOHN PF. DRYDEN, President. Home Office, NEWARK, N. J. 





Without committing myself to any action, I shall be glad to receive, free, 
particulars and rates of Policies. 


POF §.....cccce-+-cescvccccoscscosssesssss coerenseeees ser MBCrccoperrersrers conrees ereevese 
Name.......... ooo oe sees eeecererece COC ekeeeeerecner ss COeeeeeserereneveres se eeeeeseerens 
Address......... ebepdatsesessensscoeene oeee $bd0ev etic sepb yess conscess hous arsenees 
Occupation... ...+5..--. esccosccbee seus O60 60oees cerwecesccees eeceeeessces soveeses Dept, tar 
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Before the cold 
weather sets in 


Get a 
Residence 


| Telephone 


It saves exposure. 

it saves doctor's bills 

It means venience and 
Rates are low 


econom) 


TELEPHONE CO. 
Street 


NEW YORK 
15 Dey 


TURN YOUR SPARE 
TIME INTO MONEY 


DD $500.00 


year, by 


to salary next 


working an 


your 
hour or so 
evenings, introducing our “ Keystone” 
Chemical Pire Extinguisher—the best, 
most widely known and cheapest. 

For particulars of this dignified and 
profitable work, address 


JAMES BOYD 
18 N. 4th St, 


$5.00 Water Motor $3.50 


Our $5.00 Morton Faucet Water Motor 
seld for a limited time for 80. Guar- 
anteed. Attaches to any faucet. For 
polishing and shar pe otng For running 
all kinds of light machines. Largest 
and most powerful faucet motor. Out- 
fit includes emery wheel, buffing wheel, 
pulley and polishing material. Money 
refunded if not satisfactory. Book'et 
free. Motor delivered any where itn time 
for Christmas. Order now—before price 
advances. 


MORTON MFG. COMPANY, Dept. C, 
130 Fulton Street, New York. 


& BROTHER 


Philadeiphia 





THE 


“() f 99 PAPER 
elke FASTENER 


Chps depend on 
be nding pes vwer, thas 
insecare Th =~ ame Se he ad. 
> at goes 
os glories. e a oe 
with « bull deg’s art 

comes 4, strong, slways ready 
ime tor patting them on 
i — they giwaye wor 
roe dase, ad puta bexes 
i A-g- sand te. tor 
dealet. © 
ty ga canted doce ada 
Jaa. V. WASHBT RNE, MD, 


#10 K. Genesee St., Syracuse, N.V- 


ts not a ell 


trietion for thelr 
we e 














Apple 
We 





if vom have any Wreab ih r guithon, 
write to us ar a we wil! tall you just » hat te 
& Ow APPLE AUTOMATIC 
SPARKER gives 4 strong, cteady cur 
rent that never fails. Ne 
any car or engine! 
races Installation easy 


trouble to pet on 
ove friction-driving gear 
Mee that your e- 
re car hasan Apple electrical equipment. 


bor full information write The Day Elec. 


Bfe. Ca., % Beaver Widg., Dayton, 0 





and Experimental Work of Every Description 


We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 


chinery throughout. 
FPF. SPLITDORF 


C. 
Engineering Dept. 1-2] Vandewater St., ‘N ¥. City 


Automobile le Knowledge 


Money in " Your Pocket 


We are the only school that 5 cane oceities complete, 
ractical, moncy-carning and moncy-saving training 
y mail in operating, repairing, constructing and de- 
signing every kind of motor vehicle and motor boat. 

We have special courses for owner, shop and fac- 
tory cmployess, chauffeurs, motor-boat and motor-cycle 
users, and others 

There are only two ways of learning anything 
One is slowly and tediously to gain the experience 
yourself; the other (and better) way is to take ad- 
vantage of the experience of others. 

Though we offer you the long, hard-learned, 
thorough experience of experts who have done 
prominent work in the development of the new 
vehicle, we offer this experience in such form that 
to teach it to you.will t ake only a few minutes and 
cost only a fe Pw cent " nutes a 
the few cents tha 

Our tustruction h p » di mn 
ducted by well-known men 1m t nd 
proved ability both in autom ‘ 1 
correspondcuce instruction. It is strongly « 
by prominent manufacturers, club and 
officials, racing men, tradepaper editors, and others 
whose standi in the automobile field lends au 
thority to what the 

In the automobile industry, the demand for com- 
petent men is so great that ability, no matter how 
acquired, is considered above “ pull’ and length of 
service. This makes it easy for an ambitious man 
to qualify quickly for good wages and prompt ad 
vancemenut 

For further information, send 
the accompanying coupon, Thi will cost you only 
&@ moment of time and a postage stamp which will 
be well spent for interesting and convincing litera- 
ture. 


Secoeeeril OUT TEAR OFF MAIL TO-DAyoooooos 
THE CORRESPONDENCE SCHOOL OF AUTOMOBILE ENGINEERING 


Suite 1868 Flatiron Bullding, New Veork Clty 





us your name on 


Please send to my address by return mat, a free cér- 
eular, giving full particulars af your correspondence 
courses, 
Nams.. se ee ‘ 
Street and No es ; 
ty State ; 
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Harness 





. 805,608 


machine, B. ©. White ...... 
or the like, C. H. Thomp- 


Glaas rolling 
GUless tile, slab, 











BOM ««s roe becscoessccccebdbosoorsods 805,596 
Glassware, ete., ‘fo r finishing, aap for hold- 
ing, F. C. Albrecht 805,830 
Glazing support, J. Petz . 806,993 
Glove or mitt, catcher's, EB. J Goldsmith. 
Governor, marine engine, KR. J. W. Grasset 
Grain, aj ratus for purifying, conditioning, 
nid dt ying, ¢ aldwell «& ; . 806,708 
Grain scourer, W Brennet ceeeese 806,055 
onaena and abrading wheel, portable, A. 
Jankowski oscccccccese SOB, 
POR, <% mz mill, H. ¢ Robinson .....6cecees 805, ws: 
Grip mechanism, W Hewitt .....+. . 806,404 
Gun ight, Bassel & Blenkner.. $95,770, os. 177 
Hame attachment, J: A. Miller .......... 
Hammock, 1 1. Palme oe sous 
|} Hammock and hammock support, J. BE. Pal 
mer 


( A. Messenger 


tion 








Harrow se adjustable, D. H. Brown 
Harvester, corn Tarbox.... 

Hat and cap, M. Redgrave ..........6+- 805, 7h 
Hat making machine, M. A. ¢ ‘uming wer * 806,451 
Hay ete machine for gathering, G. M 

OS OF Tae LA . 806,068 
Hay raking and stacking machine, BE. J. & 

J M DURE neces cccccncccesecoecese 805,847 
Heat engine, FP. BE. Junge see se se BOD, SOO 
Heat radiation, device for effecting, 8. W 

Zent cesses ° 806,510 

| Heat LD. Lewls ° eee ° 805,804 
Heels t machine for finishing, C B 

Tuttle os 85, TOS 
Hinge ‘ Anders! 80,515 
li ‘ zg and scraping machine, P. F 

| Seidel . 

Horse blanket, A. H. Meyers cece 

Hors hecking appliance, A. A. James 

Liorse detacher, H. H. Reed ‘ ee 

Horseaho« alk, Anderson & Gren BOO, 435 
Hose coupling, J. 1 McElroy ° 806,744 
Hub f spoked wheels, expansible, H. W 

Warth eee 805,614 
Hydrocarbon burner, W. H. Thayer ¥ 
liydrocarbon burne y and furn aces, hot air 


1. Saffell 
Giaani “plate Hu 
R. Williams 


appliance for, 
lee, apparatus for 
Identification device, ¢ 
Illuminating device A. Richter 
Incandescent mapties, machine f 

facturing, Muller & Bonnet 
Incubator, Boyer & Kinney 





Stout 


805,879 


° manu 
2 . 805,930 





Incubator, H. EB. Keller 
Incubator E Ochsner 
ator, F. P. Thomas 
perfecting cast steel, R. W Hunt, 
805,728, 805,720 





Injector burner, L. K. Leahy -. 805.864 
lnketand, F M. Ashley ee «ee» 806,618 
Insulator, electric strain, 8S. L. Foster ... 806.788 
Internal combastion engine, J. D. Blaisdell. 805,774 
Iron See Chair iron 

Iron hardening compound, Burns & Raab... 806,060 
Iron, prodacing R. Baggaley .. 805,836 
Jar, EK. Houghton . 806,015 
Jeweler's case, W. Kahle 806, 732 
Jointer gage, R. Carson . 805.841 
Journal box, J. G. Pontious . . 805,906 
Journal box lid, J. S. Patten ...... < 
Junction box, E. T. Greenfield 
| Kettledrum, D. M. Wright 


Electrical Engineering -...: 


| 


\ 


Knitting machine, J. BE. Rowe ... 
Knitting machine, circular, F. B 
Knockdown or collapsible box, W. E 
Labeling machine, J B. Aufuldish 


Ww iidman 


Brown 








Lace fastener, J. B. Hall 
Lacing loop, UG. W. Prentice 
Lacing tip forming dic A. T. Parker 
Ladder, step, A. Daugherty 
Lamp, Hamm & Mosher ¥ 
Lamp, acetylene gas generator, W. 0. Nel 

son ese 
Lamp, desk, F. E Kinsman cbeedeccosese 
Lamp, gas, ‘Uraig & MeLewee...........++ » 805,68 
Lamp heater, H. T. Hyatt ..... .. 805,504 
Lamp, regenerative gas, W. 8S. Me L ewee... 805,461 
Lanterns, wick raising attachment for, W 

Ss. Hamm ‘ os ° ... 806,001 
Lasts manufacturing boot and shoe, A 

Lorant asses ° 805,477 
Latch, W. 0. Boykin . 806,064 
Lateh, eylinder night, J. Roche 806,003 
Latch, gate, J. I Snyder ‘ 
Lathe center, turning, ¢ J. Dalley 
Lathe, wood turning, F. R. Inman 
laundry indicator F. Palmer 
Lens, bifocal, L. Bell oe 
Lens mounting, F. A. Hardy eee 
Ligatures, ete., container for, F. Evans.... 
Lightning arrester, A BSCE ccccccccce 
Linotype machine, D. Petri-Palmedo ...... f 2 
Linotype machine, P. T. Dodge . 806,070 
Liquid agitator, A. Good .. oe 8x). 408 
Lixtviation, apparatus for, A. Ww Constans 805,635 
mommy Ye Machines upon trucks, device for, 

acco 





, oe 796 


Viewes 
re RR Reid & Ramsay 


ROO. Gi TOGND noche cco e'epecsccsosecese 
Loom, filling replenishing, A EB. Stafford. 
Loom pattern mechanism, E. H. Ryon...... 


Loom shuttle, self-threading, H. A. Kennedy oh 
Mt 





Mall box, Z. D. Tallman ......05.eeeeeee 
Malt decoctions, producing tasteless roasted, 

M. Weyermann . G07 

anure carrier, D. B Cherry eecees 805,842 
ee. waterproofed, F. N Pease 805,745 
Matte, converting, Baggaley & Allen, 

806,045, 806,046 

Medicinal Injector, N. J. Goldfarb m, 
Metals, separation of, N. V. Hybinette Sb 
Metallic articles, covering, E. Kempshall 
Metallic box, W."R. Dodd eee 
Metallic mat, G. C. Sleeth 


Aurnhammer 


Metronome, L ° 
Marbach ..... 


Micrometer, F. G 


Mining machine, J. Swanson 
Mining machine, W. H. Sexton 
Motstener, finger, J. M. Keep.. 





Lucas 


Mold, W. H : . 
« Mottinger 






Mold, Cimmery 806,066 
Motor etarting resistance, automatic R 

Scott 2os bes eceressceseccocs . 806,009 
Mower, lawn, J. N Bryant . . 805,900 
Muffler, exhaust, F. S. Williams .... 805.613 
Mushrooms, cultivation of, R. D. Kline.... 806.801 
Music leaf turner, sheet, C. EK. Shuler.. 80 4 
Music rack, A. Krauth 734 
Muzzle, F. M. Rowland 004 














Nall clipper or wire cutter, ‘i 
Needle clamp, J. Grubb 
Nut device, axle, L. J 


Robichaux 





Nut. lock, C. G. Wrisberg 
Nut lock, H. L. Jinks 

burner, C. A. Peterson 

4d, G. H. Thomas 
‘ hearings, material for 
t Laycock 

Or J. il. Brown 
Ord telescople rammer for, 

i sher . . 
Ore separator, L. J. Vandervoort ROO, 500 
‘ se parat: magnetic, H. F. ‘ampbe 1. 806,448 
Ove separator, magnetic, EB. Hedburg ...... 806,854 
Ores and the like, treatment of, J. Nicholas 805,577 
Ores, ete spparatus for dissolving and sepa 

rating values contained in, C. H 

Rider 


| Packing, R. H. Rice 





| Paint, treating, M. KE. 

| Panel board, Il. Kee eoee ee as 

Paper machine press rollers, polishing and 
grinding mec! am for, B. Schnitzer... 805,585 

Paper yarn, improving, M. Holken ... es y 

Pen, fountain, J. Blatr 


Pencil box for slates, J Korgel 
Pence il sharpener, F. H 





vices dae for planos, B. Werner... 
Piano, automatic, F, Schaub 
Piane pliers, C. H. Lang 
Piling, metal sheet, Ww. a. 





Fargo . 


Pipe bender, Green & McFarland ... 
Pipe cteoning |< 

Pipe collar, 

Pipe tongs, H. . 

Planer knife, F. L 

Planers 


matcher head for wood, 
Blood see cree cescecees 








Peerless 


Motor Cars 


Buying a high-grade auto- 
mobile cannot safely be 
done on the strength of the 
mere arguments a manufac- 
turer has room to advance 
in his advertisements. 

Not even the detailed ex- 
planations and reasonings of 
a good catalogue are suffi- 
cient proof—you are en- 
titled to an actual examina- 
tion and explanation of the 
car’s construction and 
operation, and a thorough- 
testing ride in it. 

We will be pleased to send you our catalogue on request—and you will find 
it tells of many features found in no other car. 





But, better still, we will give you a personal letter of introduction to a Peerless dealer near you. You 
can use it at your leisure, and can be assured of a Peeriess explanation—and a Peerless ride that you cannot 
afford to miss in justice to yourself if you mean to purchase a high-grade automobile. 

1906 Catalogue Ready 


THE PEERLESS MOTOR CAR COMPANY, - - 38 Lisbon Street, Cleveland, Ghio 
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2 or Christmas Giving 


The Scientific 
American Boy 


By 
A. RUSSELL BOND 


12mo. 320 Pages. 340 Illustrations. 
Price $2.00 Postpaid 





Oreste 















Va Vance Vere ler mle ena 


a tab number of diversions which, aside 
B fon affording entertainment, will stimalete 
in boys the creative spirit. In each instance 
complete ractical instructions are given for 
building the various articles. 


7 The needs of the boy camper are supplied by the direc- 
tions for making tramping outhts, sleeping bags and tents ; 
_ such other shelters as tree houses, straw huts, log cabins 
and caves. 


@ The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of nad shoes and skis, 
besides ice boats, scooters, sledges, to ans and a peculiar 
Swedish contrivance called a ae 


g Among the more instructive subjects covered are survey- 
ing, widwagging, heliographing and bridge building, in which 
six ‘Shores kinds of bridges, including a simple cantilever 
bridge, are described. 


gq In addition to these, the book contains a large number of 
miscellaneous devices, such as scows, canoes, yachts, 


windmills, water wheels and the like. A complete table of 


contents sent on request. 


MUNN fs COMPANY 
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DECEMBER 9, 1905. 


Scientific American 














Though nothing suc- 
ceéds like success yet 
success and merit are not 
always synonymous. It is 
the double distinction of 
Jaeger Underwear that it 
spells both. Imitations in 
plenty attest its success. 
Physicians everywhere 
outtily its merits. 


Catalogue explains everything. 
Free, with samples. 




















Dr. Jaeger’s 8. W. S. Co,’s te Stores 
New York: 906 Fifth Ave., 157 B’wa: 


Brook- 
54 Ful Boston 
Hiadenhis® ti "cnssee ‘ok Silane 
Agents in all Principal Cities. 


>. 


A Desirable Holiday ditt 
DRAPER’S 


Recording Thermometer 


Traces ai entomationty 9 &@ correct and 
continuous record in ink of \ tem- 
rature On 4 uated wi 
ie in two sizes, and 
and fully guaranteed. Also other re- 
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Will make for you 


$100 A DAY 


Spin sugar into cotton 
candy any color of 
flavor. wanted. 





BARTELL MACHINE CO. 
53 W. 8th St., New York, U.S.A. | 





ELESS, ETRE on 


The * nd a 
Key, Sender, Sensitive 
Sounder, 4 . 
and catch wires, with full instructions and rae Guaranteed 
to work up to one mile. Send for Dust, Pamphiet catalogue. 


EL ECTHO IMPORTING CO., 38 Port Pee, New York | 


ea Hus wine 7 

















Thurman Patents 
in America, 
and as many more in | 
Canada, Engiand, 
and Europe. 


FREE CATALOGUE | 
| 











General Compressed Air House Cleaning Co. 
ST. LOUIS, VU. S. A. 
Manufacturers of the Celebrated Thurman direct- 


connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 


| Plug, ignition, C. Fr ” gplitdorf acdsecesebeas 
| Sooo anes for plants, N. W. Ward, 


| Power transmissien, 


cording weather instruments. | Reamer, A. J. Smart .....--+ssseeeseveee 
THE DRAPER MFG. CO, | Roccmaeete fn en * Van Kleeck..... 
| clining chair, BOD odccesconésuce 
152 Front St., New York Recording or registering the maximum move- 
AAdsssbsbbsssbsbbsbbibasibits. | ment of any mechanism, mechanism for, 
> ‘ORK SCHOOL OF ¢ | Res * S. ae BOUTS cecccsccccccese ites 
> EW YORK SCHO OL OF > n holder, G tevens ....... spanks aCe 
? @)| Rein holder, C. C. Shive .........--0.+05 805,675 
z AUTOMOBILE ENGINEERS + Kein support, Bethel & Peachey ........ 806,772 
> ne 3 Relay or sounder, electromagnetic, T. M. St. 
2 146 West 56th Street, New York City >. . Fone tans ar areas Sipe pe PP TORT 
q P . G. « Bamlthh weccrccccece 
>} A HIGH GRADE SCHOOL OF INSTRUCTION 2 Rod. ‘Sec Valve rod. 
} FOR CHAUFFEURS AND AUTOMOBILE OWNERS ¢ Roller attachment, H. F. Moser .... 
+ Day and evening classes. Nowenrolling students } Rolling chair, H. E. Weisgerber 
¢ Write, call or phone for particulars. Te. Cotumbusatiad @ | Rotary engine, F. A. Headson 
z khan ean nnnnnt | Rotary engine, C. O. Sylvester .. 
POSH HHPEFFFFFFOFF% | Rotary engine, B. A. Carmody 


| Rubber 


Rubber, dissolving and recovering, G. A. L. 
MEE, chedee<tedess debe sedeS osvdese s00'e 805,903 | 
Bag fastener, J. R. White, Jr............+. 806,611 | 
Safety attaching device, H. C. Henze....... 548 
Sash fastener, A. W. Dunn ...........+- 805,639 
Sash fastener, window, C. H. Williams.... 805,766 

| Sash holder and locking device combined, 
window, D. G. Freeman ............. 80%, 907 
Saw, ae Wettich & Pitser......... 806,033 





| setcg ‘ih slectropneumatic train control 
electric . A. Whyte........ 
Over 55 Companies Signaling "mechanism, electrical, D. 
GORE ccc ccccccccccuccsvevcscdesosesee 
operating electric, W. 8. & A. 8 


Planter, corn, BE. H. Snyder 
Planter, corn, Wertz & Warner 
Planter, potato, Good & Gerling 
Plaster, adhesive, H. G. Weber .. 
wae material, machine for pressi: 









Plow attachment, i “Jefferson | *. 
Plow, wheeled, C. Ruef 


et 
Post. See Fence ot 
Power appliance, . BE. Shaver 
speed regulator for, 


C. Pfanschmidt 
cuwer peaneueag apparatus, C. 
Printer’s cabinet, H. Dorsey .............- 
Printing machine, stencil, D. Gestetner. 
a re web manipulating mechan- 

Pree 

AR... or cooking or cooling machine, 
automatic, 8. J. Dunkley 
Projectile, E. M. Johnson 
Projectiles, manufacture of ca 
piercing, R. A. Hi 





Propeller, F. W. McCain .... 
Pulley, G. A. Gilbert ...... 
Pump, W. H. Shafer 


Pump, air, T. N. Case 

Pump, ns air, G. J. Keenan 
Pump, B. Davis 

Pump operating mechanism, A. E. 
Pump, rotary, L. vom Hofe ........ 
Punch, enyename. miewood J. Marshball.... 


Rail, H. Herden, et al............... 
Rail and rail joint “connection, 


bisbeeboeces RNS 

ME: achpeed dresses ess Veen ese 06.cdbe 
Rail brake, B. V. Gilmore ........ aa 
Rail clamp, guard, Butcher & Thomas. oavee 
Rail, guard, W. H. Moore ........ seule 
Rail ‘army Pn 


OW is the time to fix 
these facts on your 
mind: The Peck-Williamson 
Underfeed Furnace will 
rfectly heat your home at 
to % of your present cost 
fuel — it will save half the 

labor—it will do away with a// furnace troubles. 

But what aciual users say counts more than 
yr printed ises of ours. Read, then, this letter dated 

uly 1, 1908 rom Mr. E. H. Hooper, Cumberland Mills, Maine. 

ere’s force of fact in it. 

“ You installed a Peck - Williamson 
ould weethoen tes last winter. pany mrmaptaine = yale myn foe pong oop 
aes if ner vey voy Lewin lam = cal cals beck dive me pleasure t = je 
cay one my Sanecd Ak yan oie St SE See epee eee o> one 
The Underfeed burns “right side up"’~- good results from cheapest coal, 
No bother, smoke or sme 
of ering 
pentose Undaret hase end mile ing earn Seca, Let ad 
THE PECK-WI LLIAMSON co. 
351 West Fifth St. Cincinnati, Ohio 
Dealers are insisted our very silane: Proposition. 





. G. W. Thurman ............ 

Railway block system, Ireland & Reese. 
| Ratiwer rail joint, J. T. Bvans 
| Railway signal, C. M. MeGehee ... 
| Railway signa! circuit, EK. W. 
Railway switch, L. L. Bigelow ..... 
Railways, apparatus for laying and 

up, G. I. Ritchie 





Rammer motor, telescopic, A. A. Thresher.. 
Range finder, F. um 

Razor handle, G. W. Korn 
Reaction engine, T. m.. Almond. 








gan deal pis mrs inc seat on apvilewn 
* Deafness tug: I Gates Ouse.” Pane, ese: 


66Bank Bidg., 











PONY and COMPLETE OUTFIT FREE 


SoS Sgt are at Se tee 


ont oo, money ae oar 1 will sené you 


peed 4 Staaee 


aie Paces Fes 





Rotary engine, E. H. 
articles havin, interior cavities, 
vulcanizing hard, H. O. Traun ........ 805,503 


computing, Silva & Vassallo. 806,758 
| Seale’  ihdieator, — hing, Barry & Shaugh- 





chair, 8S. James. B08. 799 | 
Sewing machine thread controlling mechan- 
Some, BD. BEND cccccccccccesscvccosccce 805,870 
| Shade and curtain pole roller, w . 
MIN” cncoa She sound nh poeewoveebécecuce’ 805, 676 
Shade bracket, H. Kirchhofer ............ 805,973 
Shaft casings, attachment for flexible, A. 
SVN < de edcescceeipoen ddewes babe 806,579 | 
i, 967 


Sheet metal, draw press fo Or, J. L. Kelly... 805, 
and unloading apparatus, F. oun. 731 
. a) 


Ship cart 
B. Cl 
Ships’ 
OT cccoeccosisécssce se 
ee up peer Pastenee, Cc. K. Sharood 


kdown, S. Mancha ... 
Sickle. holder. “s. Walter ......... 
ex 2 eae, phn plece for, 
Sign. , ~ & & Euwer ....... es 
| Bases prog met, #, i ian 
. Gordon ... 


balanced floor for, ai 

















For Christmas Giving 


cAmerican Estates 
and Gardens 


11x13% inches. 
340 Pages. 


Illuminated Cover and 
Price, $10.00 


4to. 
275 Illustrations. 





By BARR FERREE 


Editor of American Homes and Gardens, Corresponding Member of the 
American Institute of Architects and of the Royal Institute 
of British Architects 











me system, 
Au 


Silk, bleaching artificial, ©. A. 
Skate brake, roller, G. M. Beals 
Skates, ankle support for, R. N. Riblet. 

| Skirt su — and waist and belt ‘fetainer, 


D. 

Sled, 0. yp ig 
Smeiting and converting ores, RB. Baggaley. 
anap hook, R. W. Hub severe 
Snow moving machine, 0. Sullivan ....... 
Sound producer, composite, E. Walker..... 

a — ee vegeesueing machines, 
; BOE ccccccccceces 


box for. 
‘Sparking device, B. G. Gilbough.......... 
Soarsing machine, J. Hayes ........-+.+++ 
ndicator, H. — Consevevcbes 
Spike lock, H. S. Waterman.............. 


Wat 
Spiewe griving A a = gy ‘aril, 





innit frame, H. 








by the steamers of the 
ATLAS. Lae SERVICE 
RST-OL ASS RATE 
Te gamare 7 $20.00; including berth 
28 DAYS CRUISE, a to 
Jamaica, Colombia ani Costa 
esas t- Ln agar! including 


For f mane at apply 
HAMBURG -AMERICAN LINE 


401 {alltoraia’ se. 
St. 
oot Dlive 8. 





Spe 

Spinning frame thread. guide, 
Spinning machine, G. J. Cuzner............ 
Spinn machine, D. O. Peuse ......+++++ 
Spring ttom, G. C. Locklin .........-+66. 
Boring wheel, W. H. ew esceecooeces 
Square, folding, T. Jarvis .......+.++-+++: 
Stacker, pneumatic, 0. 

s ing clamp, U. Facette .......+s+-000. 








merator, instantaneous, F. P. Hum- 
Steel, manufacture of, ti. W. Las. ” "806,563, 
Stenciling device, A. E. William 
senas drying apparatus, C. 
Stone mold, artificial, J. Mi. sivbshisasn foi 
Stool back, adjustable, C. C. Angustine... 
Stores, —- delivering sepuaes for, 
E. eens 









Stove, gas, H. J Bresson eve 
Stovepipe elbows, making corrugated, A. G. 
DD <act sncased Per rUdeee cd eter s> cages 805, 
Stovepipe fastener, F. P. Richards...... pe 
Stevens =. connection, J. W. Mahaffy 805,656 


Sulfur, recoverin R. Ba galey gbauen ce 6a 805,701 
Supporter loop, I. B. Kleinert .........-- 805,560 
Swimming appliance, A. . Bullock...... 805,526 
Swimming appliance, Samms 805,672 


Swimming device, A. M. Bullock .......... 806,525 


y tebmee See pow wd ohne cb. nened, 3. ( 
Swivel, ri lap ring, combin 5. 
Hack ete . oes ese x 2% = Jegbbogecsevec . 806,908 
Table lock, extension, J. L. Arnold ..... .. 806,696 
Tablet, continuous writing, P. M. Wise..... sonees 


Talking machine attachment, J. H. hate, » 805. 


we - key, rear end contact, 8. 
MED 4.00400 dudeshs Uh abenwede sss ‘ 
Telegraphy. receiver 

lack: 


4 
Telltale, R. H. 














Cobb 
Tile, roofing, L. G. Satterlee ......---..+ 











SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one 
of the most interesting books of the season, and will fill the wants of 
those who desire to purchase a luxurious book on our American homes. 
An illustrated prospectus mailed free on request. 


MUNN @®. COMPANY: 


© seme ctcon* 361 Broadway, New York 
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Tire, oonguate —. . Davison & Logan... 806,501 
ing 


Tire shrin cold, 8. N. House 806,798 
Tire, vehicle, sea & Bhat geccscescocere 805,434 
Tires, device for relieving pressure on motor 

vehicle, J. C. Wands .......00-0+-0e0- 806,089 
Tires,, means for inflating rubber, Lave rtine 

& MeNellan ....-ccecsceccseeeees 805,474 
Tires of motor vehicles, jack for yfelieving 

pressure on pneumatic, J. C, Wands.. 806, 088 
Tires to rims of wheels, means %. securing 

pneumatic, S. Smith .....--.eeccceceee 806,013 
Tobaceo bag nozsle, M. Granat ........... 806,084 
Tobacco package, chewing, A. Marschner.. 806,806 
Tomato scalder, Clark & Terry ......-+-+- 805,632 
Tool, pneumatic, J. F. Clement..........++- 805,683 
Tool, pocket, J. T. Rosenheimer . 805,486 
Tooth fastening for bridgework, artificial, T. 

i. Whiteside A .. 806,034 





Torpedoes,ete., igniting mechanism for air, 
WwW. T. Us 
























































4 ° Pidudccsecerseseses 806,026 
Toy, musical, D Howe came coccecee Gn _G hi 
Toy pistol, F. Campbell ............-ss00e 806,063 i H. aso ine 
Trace attaching member, A. K. “Baltezor .. pape e 
Track bracket, G. A. Swineford .......+. 806, ¢ 
Track laying machine, N. Bennett ....... 805. 623 = Engines 
Track laying machine, McCabe & Steen..... 805,808 
Traveling bag, telescope, A, B. Sprague.... 805,680 will be tound the very best and the most 
Trolley base, H. BR. Lockhart .........+. 805,568 economical for use in 
” 
free? ay te Mathesius .... coos SEE Blacksmith Shops, Repair Shops, Small Machine 
Truck frame and pedestal, car, Wright & Shops, Private Work Shops, Experimental 
DEE dctsUbadvenssvedstecesesscegs 805,940 Plants, Manual Training and Indus- 
Tubing, flexible, Sussman & Wilner........ 805, 825 trial Schools, Private 
Turbine, elastic fluid, W. 8S. E a ome, cone Water Supply, etc. 
Turbine, steam, Bryant & Bery .. . 805,523 Sette a Se ail wipes of Pam ~ ye 
Twisting apparatus, yarn, A. E. Rhoades. . 806,758 ° ° 
Twyer plate for Bessemer converters, Me- easy to operate. ‘They are economic of fuel and 
aa Donald & Morgan .. $05,931 develop the maximum ot horse power at the 
WORTH LOOKING INT -” Type casting and se tting | machine, J R and no. piping. we ety cof sizes oe py PF .. 

& G. A. Pearson .......... 2 805,580 lerizen —6, 1g. si. 15 Herse 
is the marvelous little Gillette Setety Razor. A unique and practical device made for the Tow ee yy moor. H. ou. ‘ Lot a hb . pea power. s ertical” 2, $ ree  Perver, 
comfort of men who shave. Its friends are /-cion and its success is phenomenal. Hundreds Type vriting machine, F. W. Hillard * 905,956 engines bef.re investing. about Ld therefore, 
of thousands in use. It's @ real pleasure to give a “Gillette” to a friend who shaves, for Umbrella, W. G. Hoffman ...... .. 905,957 buy an engine of any bind be before seeing our 
his pleasure and comfort will be like the “ Gillette" itself —ever/asting Umbrella handle, M. J. Ades ............. 306,615 catalog. Write to-day. We will mail it promptly. 

Umbrella lock, F. A. Wilson .... 806,040 
STANDARD SET—TRIPLE SILVER-PLATED HOLDER Vaginal irrigator, M. Vidaver ; eer ee: eee Seer + See 
SPECIAL SET—QUADRUPLE GOLD-PLATED HOLDER ED Sees 7 © Monroe Street, Chicage, IIL. 
Valve, automatic safety check, T L 
In Velvet-Lined Cases ™ ° Stewart ... os ae ecceséo Se 
Valve gear mec ‘hanism. F. Laneenne .... 805,562 
Either one of the above makes an Ideal Holida Gift Valve, reversing, ©. Hove . -.. 805,726) You need this knife on 
Valve rod and wrist pin connection, A. | your automobile, in the 
h Razor Set has 12 t flexibie, highly tem- _ Skofsrud ......... 4 oodndeeens 805,587 shop and in your home. 
a! pre geet: 10 ote. edged blades. These Valve, rotary, R. L. Donaldson cocccces OO6,582 
Vaseli th ft te ‘luble, F. 
Bia lades are sharpened and ground by a secret vente pire ms “s Any syne — . Bees 805,448 A ‘ao 
process, ehicle body = * BBD cecccoceccceesses 805,668 
ary NEW DOUBLE-EDGED BLADES $1.00 Vehicle, motor, W. D. Lowe .........++++. 805,740 9 roo.s if 
yehic yhe 7 » ri 52: 
24 Sharp Edges, Each Blade giving trom Vehicle wheel, G- Schram ........1..1.121 $08,673 | The Wonder of the Age 
20 to 40 Smooth and Deligh ves. Vehicle wheel, Glaser & Olsen 806,080 yey ape = a 
NO HONING NO STROPPING Vente les, apparatus for se ttling dust’ raised pote. Leife. Stag een headin Ee adateen 
_— yy motor, SB. S. Stitt .........ceeeeee 805,824 . ich de boi 
Exact sive of a Gille:te bide Vessel, collapsible, W. M. Fulton Pa at * 805-720 =e oe te delowton teas carbon cutler’s 
Ask your dealer for the * Gillette."’ Accept no substitute, He can procure it for you. N — pone? Ee eens the motion of, a0s.eas | 2° ate Rea & Aignter Wrens 
. A. os nail dated . . Sw 
WARNING! The Gillette Patent No. 775,134 covers all razors having a Vise, T. Hadden ..... 805,792 | 8, Wire Caster 3, Kerew Driver 
thin detachable blade requiring means lor holding and stiffening, but Wome. w x -73 stignal, > tn CS See itive ern J nce wire = cay = ordi ®inch plier. Hoof 
. P wi ar re as an nary inc! 
not requiring stropping or honing by the user. Beware of infringements! Washing machine, L. D. Thornburgh ...... 805,596 | hock is of reat value ws pack a book Boos yO coriee -¥ 
w N . 7 e needed almost every day, and in tinkering around yo the knife 
Write to-day for our interesting booklet which explains our 30-DAY FREE Behe, Sole" a et ae B06, 922 | wil! be an invaluable pocket companion. AGENTS WANTED 
TRIAL OFFER. Most dealers make this offer; if yours does not, we will Wells, electric heater for oil, Williamson & Remit $1.25 for sample to-day. Your money back if not satisfied. 
’ NN oer et Dade ekevcake<doobqe 806,039 | This Knife for an Inventor or in a Model Shop is a Genuine Luxury 
GILLETTE SALES CO 424 Street & Broadway NEW YORK gg a ae aa emir: 806,837 DEVINE SPEUIALTY co. 
*9 1107 Times Building Wheel rim, vehtdie, B. Weller ........ .». 905,828 | gg Baldwin Ballding INDIANAPOLIS, IND. 
- Whiffletree coupling, A. J. Burger ......... 805,527 Rerexexce: Columbia National Ban: 
Whip attachment for horse powers, T. J. 
MD sace er 
Whistle, W. A. P urdoe ose ssone -.. 805,817 . 
ameer, ©. MW. ORMGe .............00. 1) 806,065 y Te Ardrey Vehicle Washer 
Sa e \] Windlass, tree felling, H. Butiner .......: 805,628 
{| Window, © A. Bingham ..... seeeeess 805,440 
Window. B. J. Leslie R ‘ ...+ 805.565 
R ra | or ain frame and sash, metallic, 8S. F. 3.500 
i icks --» 8055 
we w _fhpmees, doorways, “ete., fixture ‘for, ons 
. H. Hauk ..... oecceccsgocese 805, 
Window screen, M. Solmson ...........-- 805, 495 AVES TS Per Cont. labor and tine 
Window screen, C. W. Mattern ........... 805.977 gies recog wohicles ws wintet a sumer. 
Wire, barbed, C. O. Neubauer ............ 805,932 | | Hands do not come in contact with water. Mittens or gauntlets may 
Wire cutting mechanism, N. 8. Harter.... 805,734 | [be worn, ue alonenan 
Wire rope clamp, C. H. Billman .......... 805,705 aN IDEAL CHRISTMAS or. 
Wire splicer and Vaptenee, Regenier & rae hey brace Fits any ordinary hove 
Hamby de Kemethald Coe eo bbscccecoeue 806, 666 "tone Guutale ond ok ele 
Wire stretcher, J. Lam . 806,473 y= Loy icate finish. 
Wire stretcher, splicer, -~y tightener, com- Every weber warranted. Meney back of net natin 
bined, W. D. Miller 805,926 | | factory. Prepaid 68.00. Booklet free for asking. 
Wood, machine = graining and otherwise 165,858 ARDREY VEHICLE WASHER COMPANY, 
ornamenting, C. Johnson .. . 806,85 si Street hester, N. ¥. 
Wooden and other surfaces, compeund for — seem mm 
finishing, F. Hunerbein .............+. 
Wrench, Warren & Preston ............-.- 
ME, Ge Ee Ai ED cccwcccccccscees 
at lin . , 2. - Wrench, A. L. Crittenden .............++- R05, 
PL | 
- , ; “ x . Wrench, J. W. Butler .. bocvesccevces 








Wrench and ye eutter, WP. Minck ....... 
X-ray tube, RCM DB ivesccéccence 
Yarn, ete., apparatus for testing and regis- 


tering the degree of inequality of, E. 
BND cc ccececedeeerseccccccccccesecce 


Scientific American = 


Can top, sheet metal, H. 0. Hyatt........ 





























Fabric, textile, A. Guelle.. 37 va, 
e Fabric, textile, P. Mouton ... 
Fabric, textile, J. F. C. De Meee ai tes 
aay —. or similar artic les, handle for, 
c. 1 PRE ee 
Typ font of, C. Schraubstadter. : 37,705, 
od Vv 
THE Nulite [*7°s Lamps 
DECEMBER 16, 1905 TRADE MARKS. Ties Meuse, Sieeneit Bienat 
Ale, C. H. Evans & Sons ..............0+ 47,961 We else manufacture Falte Lamps, 
Bay rum tablets. C. 8. Maschai <2.-°.../... 47-924 a, eae 
eer, Indianapolis Brewing (C« 47,960 
32 Pages 50 Illustrations -_ ane bar, New York Eenther Belt- 
Gh Sieasvibisetisis 47,886 
Colored Cover Bindes, loose leaf, Sieber & Trussell Mfg. 
GA” Sek geuutieleesesresec 47,908 to 47,911 
—_— Bleaching and washing linens, “compounds 
for, Roessler & Hasslacher Co......... 47,940 
PRICE TEN CENTS Bone black, Michigan Carbon Works....... 47,905 
Bonnets and hat frame, materials used for, 
ensue Stadecker & Emsheimer .......... 47,888, 
Boots end shoes, leather, Geo. D. Witt 
A BME SE chcwansnthédasdocecntccesssten 47,806 
The Christmas Number of the} Boots and shoes, leather, M. Hessberg, oo. 
A 11 he nue. egy miniature, oni 
oN “758 > ightman ou GEA. seccosnes onnes a 
SCIENTIFIC AMERICAN wi Cabinets for snasifeiding account books, Na- 
‘ a tlonal Cash Register Co..........+s.+. 47,850 
most attractive. The cover in| Candy, & Tr. Hopkins... 47,881 


Cards, playing, New York Consolidated Card 
Chiddaweh > <h0064 <Chadans 47,853 


ec inti > Chain blocks for holstin hi , J. G. 
three-color printing represents the} ‘ ain bh or hoisting machinery 912 





x Cigarette paper. ‘A. : A Kohary_ : a : me glo 

: . 4 aning, scouring, and polishing com unds, 
Triumphs of Peace, and is appro- Sel-on-Site fanufadturing pees 47,917 
Coats, pants, overalls, and blouses, Larned, 














$< - ces SE GD GN b-0s Toes cducovecccecvoses 47,849 
priate to the season. Corsets, Bay State Corset Co. «+. 47,876 
: —— ts, ay poe » ~ oe ooses a 4 due es 47,883 
Among the interesting articles are: Borat nomguemmellyconet Or 
ROOSEVELT DAM. For irrigation itn. ee ae 
THE SOUTHWEST. A Great industry. . le mn a WE Ko On 05.52.044000095 ’ 
muvee MACHINES. DIAGRAM OF PARTS OF AUTOMOBILE. An iilus-| Biectric, conductors, flax tble conduit for, 
which Names Every Part of an Auto- phaduct anufactvring Co........... 47,973 
KORYAKS OF SIBERIA. Ap Article on an Unknown = Bleetrie motors and generators, dynamo, 
le prague DEREENTGED, so060ccoes estas ce O15 
NE ANIMALS. Composite Animais. Envelopes, A. Plant .......6++seeseeeseess 47,907 
plate showing the vessels which have MARI Fabrics ‘for suitt fo n and boys, 
Double-page I to the Japanese Navy as a result of RADIUM CLOCK. Runs for Thousands of Years. r: cloth, T. Oakes & Co. aay see Ae pry 47,974 
the war. A NEW LIFE FLOAT. Fabrice See vm and cellings, “decorative, pape 
r ic MD, ccc ee esse ceeseessees ° 
‘ . . . Fabrics, woolen and worsted, R. BY Shaen.. 47,887 
a icles and items of interest will be published. Fie, salt, W. H. Lord ........-.cecceceses 47,954 
Many other articles a P Foods, bird, Brookman Manufacturing Co.. 47,045 





7 lasses, 
Order of your Newsdealer or of the Publishers, owe nance, Schecter ond ae Mts. 47.916 
‘J Games, cani, Ostet Pewee, Playing Card 


MUNN & COMPANY. 361 Broadway, New York] oi. °G. w: iiss. o".s00, stra to i088 
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* | Gin, Albert M. Gugenhelm Co............ 47,960 
Leading Books ‘on Metals and Alloys Glass chimneys, lantern globes, and reflec- 
tors, Gill Brothers Co. ..........eee006 47,934 
one Sarina for table use, Cambridge Glass 
: o nee Chemeden for Tin’ a 
BLINN.—Practical Workshop Cx ch: OM teks be atnediranee gig tate sie REG 47,970 
sheet ros and Copperplate Werkers. 170 ilust:a Grain arilis and seeders, Van Brunt Mfg. 7 
ons, $2 
‘. } ‘s Handy Book of Re- CO, ceccccencccvccucesscesceasceccseues 47,918 
BRANNT tho Metal Wo liustrations 660 edn | Hats, Boogher, Force & Goodbar Hat’ Co.... 47,891 
BRAN i N1T.—The Metallic Alloys. With an Se oendix Hooks and eyes, Peet Bros. .......6..0-00+ 47,006 
AN oie Coloring of Alloys and the Recovery of Knitted hosiery, underwear, and sweaters, 


t 
Waste Metals. 34 engravinws, 54 7 $4.50. | Knoxville Knitting Mills Co. ........ 47,882 
- 


UTES, 
KIRK.—The ¢ upola Furnace. Construction and Man- | Lozenges, New England Confectionery Co... 47,885 
agement of Foundry Cupolas. 73 engravings, 490/ Malt extract for brewers’ use, Indianapolis 


am nearing: O0..i2.<5425sdssrncecletettsas 47,959 
3EIN.— Complete Treatise on the Electro- Depo- 
oy Ot Metals. 6th Edition. 10) engravings, 90 | Malt extracts and peptonized malt foods, A. paw 


— pre paration ‘for “eatarrh, asthma, 


00. 
founder's Guide. 
LA KIN. Practical Brass and Iron Founde " hay fever, and lung troubles, Doctor 





Brase Founding, Moulding. eee ee DUO GR icaiccctedeccukneeeed 47,920 
RICHARDS.—Aluminium. Its History. Occurrence, | Medicines, bloed and nerve, L. C. Ge ser 
Properties, Metaliurgy and Applications, including Medical Co ov eenncecscetennesh 47,925 
its Alloys. 44 engravings, 702 pages, $6.00. Medicines for stomac h ‘and ‘bow el troubles 
The above books sent by mail, free of postage, at the and rheumatic pains, G. G. Norris’ Sons, 47,921 
ublic ‘ation prices to any address in the w of I Mineral waters, French Lick Springs Hotel . 
en Oe ESoate eoreular ef cach of the above Daoks cng Bo Dew a wang 41,879 Appeals to Men of Pine Habits in Dress. 
y DI . | Mo ss, PP. D BOMB .ccccccecssesede ee Mit 
be vent - a ny eye a p Ane enn a oe sgt Moth bags, =. ‘ao pec tsceneseseses fo:904 It is particularly elegant and easy-fitting. It is made of the 
HE Ri - 2 Moth paper and moth bags, Manahan.... 47,903 remarkably elactie Spring Needle fabric, which is knitted on 
Industrial Publishers, Booksellers and Importers Moth sheets and bags, M. E. Manahan..... 47902 machines of our own invention and manufacture. This pe- 
810 Walnut St., Philadelphia, Pa., U. S. A. | Olives, C. Gulden ..... 2.0.0... cceeeeenees 47,952 culiar elasticity is the source of the utmost 
| Oven, coats, jumpers, and trousers, COMFORT AND SATISFACTION, 
Brattleboro Overall Co. .......+.-. 47,892 


It prevents the usual bagging and disagreeable 


| meant and supplies, certain named, Stan- : 
on’ as e ime dard Varnish Works .....6+---+sseseees 47,851 non-elastic stretch. Cooper's underwear from 
P ; Wetherill & Tat-) first to last maintains the same rich, silky feel 


aints, ready mixed, Geo. D. 



















Have your regular ‘phone conten ponteute i a bunch ’ Co. .2+.. asda gee setashayss eveesenseées oo and easy, comfortable and natural fit 
quick and easy re- Peanuts, Garcia a MSGinl ..ccceccsocssesd 976 
ference. Get the Pellets, worm, W. H. Comstock Company... 47,963 x paw ge an me “iten yt ge om 
Automatic Tele Pepper sauce, D. C. Danove ....ccceseeee% 47,948 . r 
a lod phone Pina, safety, Consolidated Safety Pin Co... 47,893 Shiny; J Handsome Booklet on request. 
Card ex *ipe cutters, inetal, Barnes Tool Co...... 47.914 - 4 Bennington, 
Ptnsters, C.. A. DMR: ovosvccevcavecsosces 47,957 COOPER MFG. co. Vt. 


yg gh Dae ae Popcorn and candied popeorn, C. M. Waite. 47,964 
Preparation for diseases of the mucous mem- 
minute. Has enough space for the names brane and skin, Marveline Company... 47,955 


70 ti ang 
Handsome ajuminum case. the cards Quinin, Roessler & Hasslacher Chemical Co, 47,962 | ~ 





























are quickly removed and ar out of sight. eres ~ 08 sas one hy asthmatic diseases, 47,96 
except when you want them. “cards plai . . arner CO. ccvvccscccoccces ’ 
indexed. Pull out the letter you want. When throuat, Remedy for certain named diseases, Anti- Bn pag © padi meh he on Lp npers aond tov handbook 
let go, and it returns to its place automatically. Spier- kamnia Chemical Co. ......sseeseeeee 47,929 (FE am wo "grt ” a one eee, Ce 
did advertising scheme to give to customers. ame Rope, cord, and twine, C. Bailey & Son... 47,931 ec ricians =:- sna Telogltns cag shane 
and business printed on both sides, in quantities. Saleratus, bicarbonate of soda, and sal- in Sc bd 
soda, Chureh & Dwight Co. ....++-++++ 47,947 hool Correspondence, 
Price 50 Cents, sent postpaid. ian ht ko oe *** 47'B17 American of Chicago, lil. 
AUTOMATIC CARD INDEX CO. | Saas. Re ay ys 4 toilet, and "shaving, F. L. 41,818 - 
' ale >” Sere rerrererrrerrere rrr r ree. 8 
Dept. A, 327-331 Bleecker St., Utioa, N. ¥.| soda, linlman & Co. 47,968 LET US BE YOUR FACTORY 
aI ae i | Soda’ saleratus, and baking “powder, bicar- 
bonate of, Church & Dwight Co ... $7,946 . 
i Sugar, syrup, molasses, and glucose, Goyer 
Alliance Refining Co. .........0.esseee8 47,966 
Suspenders and braces, Harris Suspender Co. 47,880 
Tin, oxid of, Roessler & Hasslacher Chemi- 
OO BO snouts 45000 sa Vcceccods teehee 47,925 
Tobacco extracts for insecticides, Kentue ky 











Tobacco Product Co, ......secscesseses 47,961 | ~~ 


cco, plug ¢ slug = a . Men and boys wanted to learn PLUMBING TRAD 
TOOT prey plug, and wing 5.6. 47,848 | Pays $ aday after completing course of practical os ih (tor General of Forests 
| Tonie, Valley Chemical Co. .........seeeeee 47,930 | 8 We at _bome or in our one. re Aveociar ton. ad- 
| Trees, nursery grown pam, Albaugh Nursery WOe a PL’ NG 
0. 


NE, MI OOS. |. c v's da dn dg dbieeeasaue 47,852 SCHOOLS. Sa Neuth Avenue. New York. 8. lpn 
Cincinnati, O ee catalog 


| a ine aists and unde srwear, Ferris Bros. x ‘ WESTERN AUSTRALIA 








































































Pigiite Relish eas nt esos 47,889 
Underwe or and hose, Lawrence Manufac tur- aon tas ee Boats Brewers’ 
ng ada evi hse j 
, e y 0° ‘o HE VILTER 
Whitewash nYour Factory vebtelen, a” jpavid B An my & propelled, — Milwaukee, Wis. t A ogee for ve position = 
' Gendron Wheel Co. .......2+seeseeeee 47,894 © Public rvice Commissioner, Pert 
\ at Lowest Cost Whiakies, Edgewood Dist’g Co. ........-0.- ff. oT MODELS 25x & EXPERIMENTAL FAL, WORK. W. A,, will be received up to at March, 
iW y, € We OO occ cc ccorevecscens inventions developed. 8 , 
Witha 6s Univers B | Whisks, Star Distitiery Co... 47,086, 47,027, 41020] & W. GAILLARD, 24 Frankfort Street street. New York. 1906. Applicants must have a thorough 
ont Soraya Bye Whisky. Colbeun Distilling Co.....+++++++. 47,982 knowledge of scientific and practical forest- 
sh, caiciai df |Whiks Me Kirchiwum sco ds RUBBER: BRST Maputactarere ry in connection with both hard and soft 
| Whisky: te 'Netmon' tut & Kobert->:-7:°7 2a | PARKER, STEARNS & SUTTON, 228-230 South 8. New York | NOUS, 88 well as the administrative ability 
| nIGKY, bs PLBOTL cn wean ence eareeneenenes , 
| Whisky, H. Varwig & Son ....+..s..ssece 47.941 SxPgri Serpe Beoreene y te undertake the 
+ Witeky,- Ww. Hoelucher & Co........00.: 47,942 EXPERIMENTAL” le 1 ares Bae ae the Forestry Branch of the Lands 
Whisky, D. Wolff & Sons .......... 47,943, 47,944 and 
ae and Surveys Department. 
Whisky, Monheimer & Co. .........s.ee00s 47,956 pegtones. SiexnioK & VoLKmen, 61 Fulton y - 
Whisky, Roxbury Distilling Co. 122 22I, 47,972 | Telephone 566 Joly Salary £750. Appointment to be for one 
| Whisky, rye and bourbon and all kinds of, ed Be in oe ear with an undertaking if services prove 
aS WIN 02504 vans ccackesadenekess 967 | Models & Exper. Work, @ Toole, Small Machy.. y bd P 
fires, etc. This machine costs only 16-80 and lasts Yeast, Snyder. Yeast Wis Soa sassapucaeece pie} Scient. Insts. M. i.P. Schell, 808 Minaion St San Francisco. satisfactory to pases the successful appli- 
= Mintlnn, “It pave dee taal dee Geet peas, Waae i cant permanently under the Public Service 
for detailed description. LABELS M DEL sa : Act. 
Dayton Supply Co., Dayton, Ohio. — EARSIG x An allowance will be made toward cost of 
“Borala Powder,”’ for a medicine, J. A. ee transit to Perth. 
no EEN CD Rare Pe eae RODS OSE 12,501 ; 
Our Sectional Filing Cabinet ——— Ww hisky," * for mait whisky, 1, PATENT FOR SALE M. E. JULL, 
egenheime Re fi ; i 
FOR “Cc reato Rye, mts 1 rye whisky, Flegenheimer nae Fireproof Skeleton Floorin Public Service Comnaissioner. 
2. TOG, wc cescescsees Coeesesssessseseses * meri TTT? ‘anad 
Blue Prints and Electrotypes “Eden Garden Remedy," for medicine, A, ; ow ers doe Ld EP Becokbulm. Bwesen. CRA FR 
ie built in sections 90 sections may be added ‘mane G.., SEE for -Q ality, ” fc r r frames, — |AUTO >" STO RAGE . pith , S 
from time to time as required. We also — . ~vteg a , ” M FLY RE : " NT) 
carry 8 full ine of various stylesof Draught” | psteisior Surfacing Solution for Dratiamen MODELS} P ate 
ing Tables, Biue Print Frames, etc. and Bookkeepers for Use After Making 








Oe & Gosia te oie eat He Stow! ecto sere. 12,517) MODEL AND EXPERIMENTAL WORK. 








“Gingo- Blackberry,’ ’ for blackberry brandy, 
Flegenheimer Bros. .....--..-++-.se0006 12,512 | Mlectrical and Instruments. Smal! Mach'y 
“La Pampas,” for cigars, J. Knecht...... 12,503 | EDWARD SLEImECHINGT. 82 W. Broadway, New York 
“Magneto Cocktails,’’ via * nitetniie, Flegen- 13.510 | A j rs my Ex vouason 
G heimer Bros. MONE . re —- interested Patent odel or pert: pent. 
—! AND TU “Medico Gin,” for Holland. gin, Flegenbeimer Our booklet entit! entitled yep F t 





photo general use. 
oii Pender oe, Ws saga ib rags. i” Theaiach 12:521 WHAT “WE 0—HOW WE DO IT woe orto 
bottle now sold for Se. by mail.10e.) 1m a ee ee, Oe ee ee RBoc pocken. M ss e Wowk ~ alae Ine., EXCELLENT OPPORTUNITY 








rk, ete. . TT. Ms bobtnescs+cncecedipohnedscndsdeeusede 


for Jarge users, carton wor! by 
’ - ‘ ‘ “Owatonna Vichy.’’ for mineral water, Min- 
od. Soa we ote 2 ma ri oe : ete Chemmlend O60. 2 occccevecceveccess 12,508 ie tee. pm Bey 
y : “Beacee k Brand,’ for syrup, Southern Sy rup 
2 CM. “vcdcdcanegeschcseseertaveseenete 12,498 cata 
oe “Pe fee tion, Guaranteed Wine Months Old; i ane ee ee CHAS. 4. booty 308 Souter 



























for beer, F. H. Horlacher ...........+- 12,509 Streets, Chicago 
“Pulmo Rock and_ Rye," for rye whisky, - A = way ae 
Flegenheimer Bros. ......esesceeeeeee 12,5138 Circular free. Wonderful ‘ollow B 
*“Ruberoid Roofing,”’ for roofing, Standard automatic teacher, 5 styles 
Boll ene GR. 0 0.0.0dns dicbathenednvesencses 12,518 Cup OUNIGEAES figs 
every power-user tries to maintain. ler | ‘Salada, 15 cents, Black,”’ for tea, P. C. hae, Mew ¥ THE PETTYJONN ee 
ihe greatest toe to such economy. EMU sb cs cccodssavasdgsddcenchadeend' 12,506 landt St., ¥ 
“Salada, 15 centa, Ce ylon and India Green 616 N. 6th Street, Terre Haute, Ind 
i Tea,"’ for tea, P. C. Larkin........... 12,504 
“Salada, 2) cents, Black,’ for tea, P. C. 


eS ayn de Sete fir EE PRED 12,505 


“Salada, 20 os Tarkin.. and raves oF 12.507 Train Ins { ion 
















Betler Tab Tabe Cleaner ts the only me- = Sure io rae for medicine 32.508 
0 and remov it all, . yes edivcine CO. ..csecesseeeee mi 
EB cemered wed omy oy by mechanical ps Ln Praeg 3 ‘phe Ideal Chamber Organ Orgue de Salon,’ On the Lake Shore & Michigan Southern Ry. 
Dean Cieaner ree trial. Write for | for organs, Art Organ Company ....... 12,520 
Room Sener which tells all abou tit. ‘Togo,’ for a cleaning fluid, O. B. Smith.. 12,516 At prow. ff auhten terminal all Lake Shore trains are inspected with the 
on Pad M.S. Feeeee Ty —— greatest care a ome es of skilled inspectors. No train is panied to leave 
meeseatan Steves, Same Me Fe | ; until every woth has undergone a most rigid examination for any de- 
PRINTS. fective part 
60 YEARS’ “Buob & Scheu's Order Chart for Propeller | The em oh my the hammer on the wheel, the flare of the torch searching 
EXPERIENCE “C nothes’ of Quality,” for elothing, Si. wile” out the dark places beneath the car are 
sch westc¥g ge BEpRapescses sooneee 1,495 familiar objects to Lake Shore trevel- 
“Dr. Cole's Yellow Dragon Vitalizer, " for ers, but few understand the exact 
medicine, A. L. Cole .. ince: a 
“Dr. Williams’ Fly & Insect Destroyer,” for ing requirements of train inspec. 
ae . A jeg ey 3 ake ‘3 eo 1,408 tion or the added safety it brings. 
* i y of the abine a) 
Wreecd cabincts, Plantets Seed Co. ... 1,499 Bie t and day this unceasing 
“Neurilla,’’ for pole, pa Ca mica), Co. 1,496 ‘ulness goes a 
“Re jiew of the nm abinet or 
~ a sahénota, Wianinns Seed . eg 1,500 bg te is nothi or in 
“The Federal yo Go. Furniture America in travel cities to 
or,’ fo ‘edera 
ong EB ashlee repens Me sceertn Pn mr 1,501 those afforded by the 
“The Federal Lithograph Go., Shoe Poster,” Shore & Michigan Sealine 
for shoes, Federal Lithograph Co..sese0 1,404 Railway. 





nformation about 
A printed copy of the specification and dtawing your sar toni matters, ad- 


of an tent tn the foregoing list, or any patent 

in pr nt. iasued since 1863, will be furnished from the undersigned. 

this office for 10 cents, provided the name and Cc. F. DALY, 

number of the patent desired and the date be Passenger Traffic Manager, 
hand at iven. Address Munn & Co., 361 Broadway, New Chicago, il. 





uation ¢ of any eclen pig Ten ork. A. J. SMITH, 
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Canadian patents may now be obtained by the in- 
UNN ‘ita Lewin ew fa fi f the inventions named in the fore- Genera! Passenger Agent, 
MUNN 9.361 pa + a od a terme and further particulars Cleveland, G, 

F 8t.. Washington, address Munn & Co., 361 Broadway, New York. 
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New York 
Belting & Packing Co. Led. 
Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. | 5 
Also manufacturers of moulded and | 
special rubber goods of every description. 


Write for catalogue 


91-93 Chambers St., New York 
To INVESTIGATE 


The mechanteally correct 
DURYEA, invariably & 
te purchase Duryens 
are different is the reason, 
Patented 

them for 

Keonomy Supreme 

for leaflet it Tolle the 
Reason Why 


DURYEA POWER co.. 44 84 Aayrud St., St., Reading, Pa. Pa, 


gaa ER 


Stationartes, Portables, Hoiwcers. “ump. 
ers, Sawing and Boat Outfits, Combined 
with Draamas 
Gaseline, Gas, Kerosene. 
Send for Catalogue. 
State Pewer Needs. 


CHARTER GA GAs ENGINE CO., Box 148, STERLING, HLL. 


Seales 22: 


Money. Lists Bre- 


n pi sertotson pe towest prices, Best Kaurond 
Vagon or Stock Seales m 
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typewritten « se agg ee we P 
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ThoPelis AB, Daas Duplicator Co., Dass Biig , 111 Jobe St, New York 








to send for 
_ FB. if you are 
for the least 
money, those that are used in the oo 
laboratories everywhere and by indi 
workers who know the best. 


Bausch & Lomb Optical Co. 
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gemotbigg a> abou @ particular 








ork. 





wit ustrat 
wih ne sent to your add 
‘of $1.00 which 
‘trom the the frst 
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MONTGOMERY & CO. | 
105 Pulton St , N.Y. City 


THE NEW 
VENTILATOR GAS GRATE 


Something entirely ne wand at the 
time beaut! eqonussen! po 

most powerful in a bees pare oe 

¥ reular will 


all about the Seoheheal points of 
construction. It’s free 


THE PHOENIX FURNACE CO. 
214 Wood St., Pittsburg Pa 





press Reerel di : 
| — ie a 


Sern vor Crmcutan. 


\**4=C’’ Superb HOLIDAY GIFTS for Gentlemen ‘*A- c” 


rt known to win the un 
tof Physic ians and the Scientific world 


“A-C” 


The first pi ve 
ANTI-CANCER. endorsemen int of 1 


$2.00 

108. 6d 
KRealstered Mall 

fost paid 


| Imported Briar 


erling Silver 
Vulcanite 
out of 10 


beders from 
4 Customers 


$1000 


| Guarantee Against 


Bernt Tongue 


THE “A- -c” PIPE CO., 807 Times Bidg., Broadway & 42d St., New York 





bring particulars. 
machines and prices will 
interest you. 


Hagan Gas Engine 
& Mt. Co. 
Winchester, Ky., U.S.A. 


The Wonder Gasoline Motors 


Something New and Up-to-date 
Dove pow: r fos lea mane) thon nay her 
mechine on the cartes. 
Valves, gears, ete., to get out a 
order. Jump Spark. Our 135 
H P aie Fp *WIN 
or reversing pro 
Our yeah es will surprise 
rite to-day. Marine or 
Stationary outfits to suit any re 
quirements up to 5H. P. 








The BR. M. Cornwell Co., 6 S. Salina St., Svmscuss, N. Y. 


PS ANTI-CANCER. 


1904 
Model 
Improved 1906 model 
now on the market. 
No advance in price 
till after holidays, 
Saliva Cannot Possibly 
Enter Stem 
NOT A COMPETITOR W.TH CHEAP PIPES 


Mtastraced 8 k full of matter important to 
ameokers tree on application 


De som send stamps for postage 


Fire Protection 
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This illustrates a section of a factory 
building at Gloversville, N  Y., 
equipped with the 


Covert Fire Escape 


No other Fire Escape will give the | 
same facilities for quickly vacating 





a burning building. 

It is the simplest and most economi- 
cal permanent Fire Escape now on 
the market. 


Send for circulars and full particulars. | 


COVERT FIRE ESCAPE CoO., 
Troy, N. Y. 


West Cold Tire Setter 


DOES AN HOUR’S WORK IN A MINUTE 
A money making investment for any 
wheel maker, carriage or wagon 
builder or repair man. Send to 
D> Catalog and our Bulletins. 
y WEST TIRE SETTER CO, 
Rechester, N. Y. 
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J. H. BUNNELL & Co., Inc., ® Park iy New York 





‘ELEGTRIC RAILWAY 


THE CARLISLE @ FINCH CO., 235 E. Clifton Avenue, - 


This illustrates one of 
our miniature railways 
with the track elevated 
on ornamental posts. 
Any amount of track 
can be used. Gauge 
of track, two inches. 
Full line of small elec- 
tric locomotives and 
trolley cars, all oper- 
ated by dry batteries. 


Send for Catalogue B 


CINCINNATI, O. 








We are the largest house in the world. T: 


A. S. ALOE CO, 515 Olive 


Write for Catalog. 


Civil Engineering and Surveyors’ 


DRAWING INST gently MATERIALS AND 


on BLUE PRINT PAPE 
INKS, or SURVEY NO and ENGINEERING INST 


“Sent Free.” 


Instruments 


TRACING CLOTH, DRAWING 
UMENTS 
Mo. 


Street, - - - St. 
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Louis, 











THIS. 


of today, 


THE PRINCESS LACE LOOM 


Patented Nov. 23d, 1903 
Over 20,000 Already Sold 


toda 
would secure a portion of this SPLENDID 








OPPORTUNITY 


Big monev is alwiys made on Bonne articles that 

are for universal use — OUR 

We offer an coguemanay to secure a limited 
amount of stock in one o 


dividend of 


60% 


has been paid for the past two years, besides carrying a 
still larger sum to surplus account. 

For further particulars, write for our booklet, “ OP- 
PORTUNITY, 
y; do not delay, as quick action is necessary if you 
XIVIDEND PAYING STOCK, Address 


KARL L. MAYERS, Secretary, 802 Chestnut Street, ST. LOUIS 


PROPOS:TION PROVES 


the Biggest Dividend Payers 


to readers of the SCIENTIFIC AMERICAN, A 


ANNUALLY 


" which tells the whole story. Write for it 














We have canptite 


Outfits for . 


YOUR OWN ELECTRIC LIGHTS 


Any size place. summer homes, launches, yachts, etc. 


Every detail included; 
So simple no electrician r 
as storage battery includ 
engines used give plent: 


very best material: practical. 
wired. Light All the Time, 

Gas, Gasoline or Steam 
of power for pumping pr 





Adds Double Heating 
CAPACITY 
to any stove, and fits any pipe. 
If you would save one-half your 
fue! bills, the 


NEW ERA 
RADIATOR 


will do it, because its simple and 
scientific construction of drums and 
flues are compactly arranged to take 
the place of a stove pipe length; 
thoroughly radiating all the heat 
which usually goes up the chimney. 
We also make NEW ERAS for the 
furnace, and you should ask your 
dealer, or write for full particulars to 


WILMOT CASTLE Co. 
17A Elm St., Rochester, N. ¥. 
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Good Points in the 


Tue Surra Premier Typewriter Compan 
Syracuse, N.Y. Branch Stores Everywhere 

















Hand Numberin; 
It prints i oe grea age 
move new it will save 


BATES MFO. C0., au Leg 


sawing wood, refrigeration, etc, For our new 56- 
Catalogue describing over 100 different outfits, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 








ESSOP STEEL c° 
BLE SHEET STEEL 
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M WASHINGTON 
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THE 
PRUDENTIAL 
HAS JHE 
STRENGTH OF 
GIBRALTAR 


The First Gleam of Sunshine 


to brighten thousands of homes has been a Life 
Insurance Policy in The Prudential. Are you willing 
to look around the bountiful Christmas table and 
know that you haven’t saved a cent against the day 
when your family may be sitting there without you? 


Now is the time to act. Secure a Prudential 
policy and hand it to the wife and family at Christ- 
mas dinner. It will be the best Christmas you have 


ever enjoyed. 
Write for Plans and Payments today, to Dept. 121 


THE PRUDENTIAL 


Insurance Company of America 


INCORPORATED AS A STOCK COMPANY BY THE STATE OF NEW JERSEY 
JOHN F, DRYDEN, Prest. Home Office, NEWARK, N. J. 

















